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with Generalized Bivariate Right Censored
Data Structures
Sunduz Keles, Mark J. van der Laan, and James M. Robins
Abstract
We propose a bivariate survival function estimator for a general right censored
data structure that includes a time dependent covariate process. Firstly, an ini-
tial estimator that generalizes Dabrowska’s (1988) estimator is introduced. We
obtain this estimator by a general methodology of constructing estimating func-
tions in censored data models. The initial estimator is guaranteed to improve on
Dabrowska’s estimator and remains consistent and asymptotically linear under
informative censoring schemes if the censoring mechanism is estimated consis-
tently. We then construct an orthogonalized estimating function which results in a
more robust and efficient estimator than our initial estimator. A simulation study
demonstrates the performance of the proposed estimators.
  	

ﬀﬂﬁﬃ "!#$ﬂﬂ%#&'ﬂﬁ() *ﬃ+,-ﬃ/.0 *ﬁ(!-&#12!#.-ﬁ* 34ﬃ5#ﬂﬀﬃ6&7 (!-86,9: ;86,-%<&=.-&>5#ﬃ/.4ﬁ/?/@-Aﬁ+	ﬀ.- B@$;5#:CDﬃ6&
@$E-.- 	@ﬂF3ﬁ(,-ﬃ7 (4G7ﬃ9ﬀ.-&#$&'!#ﬂ%IH7J	,- 95#5#ﬃ/K:&#&'ﬃ6 * *ﬃ6 )ﬁ(,-ﬃ7 (!#-ﬂ%BFL!#.-86ﬁ*@$.ﬃ6 *ﬁ*ﬀG>ﬂﬁ<@-.Mﬀ.N>Eﬃ/.-ﬃ/ﬂ%
&'ﬂﬁ(O *ﬁ(*!-86ﬁ"!#ﬃ>+,-86,Pﬀ.-86%ﬀ!-&#ﬃ6 QﬁCGRﬃQﬀ.-&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁQ.-&'S:@$K&#ﬃ/5Tﬃ/.-&#ﬃ/.ﬁ>86@ﬂﬂﬀﬂﬁ*ﬃQ5#D@$86ﬃ6 * ﬃ6 2+),-<86,Uﬃ
 (!#V-Wﬃ686ﬁ)ﬁ*@QE$,4ﬁ86ﬃ/.- @$ﬀ.-E'HKXY@$.- *&#ﬃ/)>ﬁCGRﬃ9&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁ25#D@$86ﬃ6 * )Z\[^]`_Yab[^ZMc/[^]`_ed*ZQf/[g]`_*_+,-ﬃ/ﬃ0ZQh$[^]_
ﬀ.-86%ﬀ!-&#ﬃ6 i86@$G>5T@$.-ﬃ/.4ﬁQj h [^]`_7alkm[^n hpo ]_6d(qasrd(t#Humﬃ6ﬁ>ﬁ(,-ﬃvFw!-%%Y&'ﬂﬁ(NVTﬃMZxay[BzZ c [^n c _6d{zZ f [^n f _*_6?
+,-ﬃ/ﬃ zZ h ay|}Z h [I~}_N	~Td*]I$H\ﬃp+	%%&#ﬃ/.-@4ﬁ*ﬃNﬁ(,-ﬃG>:Ł$ﬀG7!#Gy@:Fn c .-&n f +	ﬁ(,n *@Uﬁ(,#ﬂﬁ
+Yﬃp8/.Dﬃ/5#ﬃ6 *ﬃ/.4ﬁQﬁ(,-ﬃOFw!-%%)&'ﬂﬁ(+	ﬁ(, zZ[^n_6Humﬃ6ﬁ=KcQ.-&fMV#ﬃﬁ`+Y@P86ﬃ/.- @$ﬀ.-EﬂﬀV-%ﬃ6 /HKﬃ".-ﬃ

n h aG7ﬀ.B[^n h d* h _	.-&p h akm[^ hK n h _6d"q7ard(tTH;J	,-ﬃ/.Oﬁ(,-ﬃK@$V- *ﬃ/4ﬃ6&p&'ﬂﬁ(0 )Eﬃ/.pV41
a[









!-86,P&'ﬂﬁ"p ﬁ(*!-86ﬁ(!#ﬃ6 0ﬃ/ﬂ *%14 *ﬃQﬀ.U%@$.-Eﬁ(!-&#ﬀ.#ﬂ% *ﬁ(!-&#ﬃ6 7+,-ﬃ/ﬃM *ﬁ(!-&#1P!#.-ﬁ* Q4ﬃQG7@$.-ﬁ*@-ﬃ6&@ﬂﬃ/0




























J	,-ﬃ/Dﬃ 	.-@25#ﬃ6-@$!- 	+Y@$*µ¶@$.vﬁ(,-ﬃ	ﬃ6 *ﬁ*ﬀG>:ﬁ*@$.>@:F· "!-8¸,=G>E4C.#:%5#*4G7ﬃ6ﬁ*ﬃ/
¡
+	ﬁ(,vﬁ(,-ﬃ	Eﬃ/.-ﬃ/*:%<¹6ﬃ6&
V-DC:ﬁ*ﬃE$,4ﬁ;86ﬃ/.- @$ﬃ6&7&'ﬂﬁ( *ﬁ(*!-86ﬁ"!#ﬃH£º	@ﬂ+Yﬃ6ﬃ/6?}ﬃ6 *ﬁ*ﬀG>ﬂﬁ<@-.9@:F'ﬁ(,-ﬃV-4ﬀﬂﬁ*ﬃ	&# *ﬁ(DCV#!-ﬁ<@-.7@ﬂF "!#$ﬂﬂ%
ﬁ*ﬀG7ﬃ6 =+,-ﬃ/.V#@ﬁ", *ﬁ(!-&#1\!#.-ﬁ* p4ﬃp (!#V»W`ﬃ686ﬁ=ﬁ*@*4.-&#@$Gy86ﬃ/.- @$ﬀ.-Eﬀ.¼GvEﬀ.#ﬂ%	&':ﬁ(P ﬁ(*!-86ﬁ(!#ﬃ6 N[I.-@
ﬂ * @$86ﬀﬂﬁ*ﬃ6&86@ﬂﬀﬂﬁ*ﬃ=5#@$86ﬃ6  (_9,#ﬂ 9Dﬃ686ﬃ6<4ﬃ6&O86@$.- *&#ﬃ/*V-%ﬃMﬂﬁ*ﬁ*ﬃ/.4ﬁ*@$.Nﬀ.N *ﬁ"ﬂﬁ* *ﬁ*8/ﬂ%%<ﬁ*ﬃ/ﬂﬁ(!#ﬃH

@$G7ﬃ
@ﬂF3ﬁ(,-ﬃ75#@$5T@ *ﬃ6&P.-@$.#5#*4G7ﬃ6ﬁ(89ﬃ6 ﬁ*ﬀG>ﬂﬁ*@$D Dﬃ99V#@ﬂ+	 "µ/p[r}½¾¾_6?À¿3ﬃ/.4ﬁ*86ﬃ>.-&X	:{[r}½½t_6?#¿*!-ﬁ*ﬁ
[r/½4½#r/_Y.-&M4.M&#ﬃ/	uA4.[r}½½Á_6HBJ	,-ﬃ6 *ﬃ0ﬃ6 *ﬁ*ﬀG>ﬂﬁ*@- Yﬃ/G>5-%@1Mﬁ",-ﬃKC.-&#ﬃ/5Tﬃ/.-&#ﬃ/.ﬁ086ﬃ/.- *@$ﬀ.-EMﬂ * (!#Gv5-ﬁ*@$.mH
9V#@ﬂ+	 "µ/#?B¿3ﬃ/.4ﬁ*86ﬃ"Â`X	ﬂ	.-&¿3*!-ﬁ*ﬁ0ﬃ6 *ﬁ*ﬀG>ﬂﬁ@$ 24ﬃi.-@4ﬁ/?Aﬀ.UEﬃ/.-ﬃ/*:%g?¯ﬃ"ÃQ86ﬃ/.ﬁ7ﬃ6 *ﬁ*ﬀG>:ﬁ*@$ /HO.&#ﬃ/
uA4.mÄÅ R[Dr/½½Á_
#ÆKÇ
Â`È¿¯ÉPuAÊ KE%@$V#:%<%1Nﬃ"ÃQ86ﬃ/.4ﬁ2.-&Nﬁ1»5-8/ﬂ%%1P.-ﬃ6ﬃ6&# 9=%ﬀEﬃ/ (G>5-%ﬃ7 *¹6ﬃ7FI@$E@$@-&
5#ﬃ/`Fg@$G>.-86ﬃHBË\ﬃ6-<ﬃ6+@:FG7@ *ﬁB@ﬂF'ﬁ(,-ﬃ	}ﬂ%ﬀV-%ﬃ	ﬃ6 *ﬁCGvﬂﬁ*@$ ¬8/.7V#ﬃFg@-!#.-&2ﬀ.7¿3!-<ﬁﬁ[r/½½Ì4_4.-&2ﬂ.0&#ﬃ/
uA4.Í[r/½4½Î_6H
Ç
ﬃ686ﬃ/.ﬁ*%1?)ÏK!#ﬂ%ﬃﬃ6ﬁMﬂ%IHK[It#r}_25#D@$5#@ ﬃ6&¼P.-ﬃ6+ﬃ6 *ﬁ*ﬀG>ﬂﬁ@$7@ﬂF9ﬁ(,-ﬃNV-ﬀﬂﬁﬃ "!#$ﬂﬂ%
FL!#.-86ﬁ*@$.V#: *ﬃ6&P@$.ﬁ(,-ﬃ>%@-8/ﬂ%%1Pﬃ"ÃQ86ﬃ/.ﬁ7ﬃ6 *ﬁCGvﬂﬁ*@$.Nﬁ(,-ﬃ6@-1H>J	,-ﬃ6ﬀ95#5#D@$ﬂ86,NE$!-ﬃ6 * *ﬃ6 K ﬃ/G7ﬀ5#*G7ﬃ6ﬁ"8
G7@-&#ﬃ6% 	FI@$YªA«.-&
­
['®}ZP_4.-&Mﬁ(,-ﬃKﬃ6 *ﬁ*ﬀG>ﬂﬁ@$Y5#@$5#@4 *ﬃ6&M 86@$.- < ﬁ*ﬃ/.ﬁF£ﬃ6ﬁ(,-ﬃ/@$.-ﬃK@ﬂF£ﬁ(,-ﬃ9G7@-&#ﬃ6%< < 
86@$*Dﬃ686ﬁ*%1Q (5Tﬃ686Ð'ﬃ6&.-&M%@$8/:%<%1ﬃ"ÃQ86ﬃ/.ﬁ)ÐFV#@ﬁ(,M4ﬃK86@$*ﬃ686ﬁ%<1= (5Tﬃ686'ﬃ6&AH
J	,-ﬃ0Eﬃ/.-ﬃ/*ﬂ%¹6ﬃ6&PV-ﬀﬂﬁﬃRD<E-,ﬁ	86ﬃ/.- @$ﬃ6&p&':ﬁ(7 *ﬁ(!-86ﬁ(!#ﬃ9,#ﬂ )ﬁ+@7ﬀG>5T@$ﬁ(.4ﬁﬂ "5#ﬃ686ﬁ* /HÑ£ﬀ *ﬁ*%1?mV1
!-ﬁ*%¹6C.-E=ﬁ(,-ﬃ: * *@-86C:ﬁ*ﬃ6&Q86@ﬂﬂﬀﬂﬁ*ﬃ5#D@$86ﬃ6 * Y@ﬂFAﬁ(,-ﬃ)&'ﬂﬁ() ﬁ(*!-86ﬁ(!#ﬃ@$.-ﬃ8/4.Qﬂ%%@ﬂ+\ﬀ.4FI@$*G>ﬂﬁ<4ﬃ86ﬃ/.- *@-ﬀ.-E'H

ﬃ686@$.-&#%1?$:E$ﬂﬀ.)ﬁ(,#@$!-E-,K!-ﬁ*%<¹/ﬂﬁ<@-.7@ﬂF#ﬁ(,-ﬃ£86@ﬂﬀﬂﬁﬃ5#@-86ﬃ6 * *ﬃ6 /?}@$.-ﬃ8/.KE$:C.)ﬃ"Ã=86<ﬃ/.-8610ﬀ.9ﬃ6 ﬁ*ﬀG>ﬂﬁ*@$.)@ﬂF
ﬁ(,-ﬃ	5#*4G7ﬃ6ﬁ*ﬃ/B@ﬂFmﬁ(,-ﬃYC.4ﬁ*ﬃ/ﬃ6 ﬁ/H£J	,- 5#5Tﬃ/B< 86@$.-86ﬃ/*.-ﬃ6&>+<ﬁ",>ﬂ86,-<ﬃ6-ﬀ.-E9ﬁ(,-ﬃ6 ﬃ5#@$5Tﬃ/ﬁ*ﬃ6 3ﬀ.7ﬃ6 *ﬁCGvﬂﬁ*@$.
@ﬂFmﬁ(,-ﬃ	V-<ﬂﬀﬂﬁ*ﬃ (!#-<ﬂﬂ%-FL!#.-86ﬁ*@$.mH3Ê£ ﬁ*ﬀG>ﬂﬁ*@$.0@ﬂFmﬁ(,-ﬃ	5#*G7ﬃ6ﬁﬃ/A@ﬂFmﬀ.ﬁ*ﬃ/Dﬃ6 *ﬁ£+	ﬁ(,0ﬁ(,-ﬃ6 *ﬃ	ﬁ1#5#ﬃY@ﬂF'Eﬃ/.-ﬃ/ﬂ%
V-DC:ﬁ*ﬃD<E-,ﬁY86ﬃ/.- *@$Dﬃ6&Q&'ﬂﬁ") *ﬁ(*!-86ﬁ(!#Dﬃ6 {4ﬃﬂ&#&'ﬃ6  *ﬃ6&Qﬀ.vE$ﬃ/ﬂﬁ£&#ﬃ6ﬁ"ﬂ%< C.=X	,#5-ﬁﬃ/3ÒK@:F·ﬂ.v&#ﬃ/u¬.
[It4t_6H
Ñ£ﬀ *ﬁ%<1?-+Yﬃ)+	%<%A5#@-5#@ *ﬃK.7ﬀ.-ﬁ*ﬀﬂ%Aﬃ6 ﬁ*ﬀG>ﬂﬁ*@$ÓFg@-
¡
ﬁ",#ﬂﬁ3 	KEﬃ/.-ﬃ/ﬂ%<¹/:ﬁ*@$.=@ﬂF;9V#D@+ (µ/#Ä§ [r/½¾¾4_
ﬃ6 *ﬁ*ﬀG>:ﬁ*@$6H¬9V#@ﬂ+	 (µ}#ÄÅ [r}½¾¾_mﬃ6 ﬁ*ﬀG>ﬂﬁ*@$e?ﬂ+,-8¸,0 £&#ﬃ6ﬃ6%@$5#ﬃ6&vFI@$;GvEﬀ.#ﬂ%-&'ﬂﬁ( *ﬁ(*!-86ﬁ"!#ﬃ6 /?ﬂ £+	&#ﬃ6%1
!- *ﬃ6&P.-&N&#ﬃ/5#ﬃ/.-&# 0@$.N> "G>ﬁDﬃ/5#ﬃ6 *ﬃ/.4ﬁ(ﬂﬁ*@$.@ﬂF3ﬁ(,-ﬃ>V-4ﬀﬂﬁ*ﬃ> (!#D$:%AFL!#.-86ﬁ*@$.mH9 wﬁK< K@-.-%<1ﬃ"ÃQ86ﬃ/.ﬁ
!#.-&#ﬃ/Y86@$Gv5-%<ﬃ6ﬁﬃ9ﬀ.-&#ﬃ/5#ﬃ/.-&#ﬃ/.-86ﬃ>+),-ﬃ/.= (!#-<ﬂﬂ%Aﬁ*ﬀG7ﬃ6 ).-&M86ﬃ/.- *@$ﬀ.-E>ﬁCGRﬃ6 ﬃKﬂ%%Aﬀ.-&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁK@ﬂF;ﬃ/ﬂ86,
Ô
Hosted by The Berkeley Electronic Press
@ﬁ(,-ﬃ/	[ K%%'ﬃ6ﬁ3ﬂ%IHﬀ?#r/½4½Ò_B.-&QV#ﬃ686@-G7ﬃ6 3ﬀ.-86@$.- * *ﬁﬃ/.ﬁY+,-ﬃ/.7ﬁ",-ﬃ/ﬃY< ﬀ.4Fg@$G>ﬂﬁ*ﬃ	86ﬃ/.- @$ﬀ.-E'H
Æ
!#£Eﬃ/.-ﬃ/ﬂ%ÐÂ
¹/ﬂﬁ*@$.O@ﬂF;ﬁ&#ﬃ/:%< +	ﬁ(,Mﬀ.4FI@$*G>ﬂﬁ<4ﬃK86ﬃ/.- *@$ﬀ.-E>ﬁ(,#D@$!-E$,M!-ﬁ*%¹/ﬂﬁ*@$.@ﬂF;ﬁ(,-ﬃ086@ﬂﬀﬂﬁﬃ5#@-86ﬃ6 * *ﬃ6 }H .=@$!#





.-ﬃK8/*!-86ﬀﬂ%;ﬂ * "!#G>5-ﬁ*@$.vﬁ(,#ﬂﬁ3+YﬃKG>µﬂﬃ)@$.vﬁ(,-ﬃ)86ﬃ/.- *@$ﬀ.-EQG7ﬃ686,4Â
.- (G  >ﬁ(,#ﬂﬁ z
­
[^nBc¸dnAfp®mZP_ N #d(ª
« 	4;J	,- >ﬂ * (!#Gv5-ﬁ*@$.P8/4.VTﬃp**.-E4ﬃ6&V1Uﬁ*Ð'86ﬀﬂ%%1
86ﬃ/.- *@$DC.-EUﬁ(,-ﬃM&'ﬂﬁ": >ﬀ.4.U&#ﬃ/>uA.[Dr/½½Á_eHPÑ'@-2¦Eﬃ/.
 c ?




 f ®ÓZ¦_  #?









86@$.- * *ﬁﬃ/.ﬁ>!#.-&#ﬃ/7ﬀ.4FI@$*G>ﬂﬁ<4ﬃM86ﬃ/.- *@$ﬀ.-EPÐFﬁ(,-ﬃM86ﬃ/.- @$ﬀ.-EG7ﬃ686,#.- (G  >ﬃ6ﬁ(,-ﬃ/>µ-.-@+).P@$0ﬃ6 *ﬁCGvﬂﬁ*ﬃ6&
86@$.- * *ﬁﬃ/.ﬁ*%1H

!#V- *ﬃ#!-ﬃ/.ﬁ*%1?B+Yﬃ9+	%%5#D@-&#ﬃ>.@$ﬁ(,-@E4@$.#ﬂ%¹6ﬃ6&Pﬃ6 *ﬁ*ﬀG>ﬂﬁC.-E=FL!#.-86ﬁ*@$.Nﬁ",#ﬂﬁ+<%%Yﬃ6 (!-%ﬁ
ﬀ.p>D@$V#!- *ﬁ.-&pGR@$ﬃKﬃ"ÃQ86ﬃ/.4ﬁﬃ6 *ﬁCGvﬂﬁ*@$6H
J	,-ﬃEﬃ/.-ﬃ/*ﬂ%K@$DE$.-¹/ﬂﬁ*@$.@ﬂF7ﬁ(,-ﬃ5#5Tﬃ/M ﬂ =FI@%%@ﬂ+	 /Hb L.ﬁ(,-ﬃU.-ﬃ6Ł$ﬁ *ﬃ686ﬁ*@$.m?)+Yﬃ+<%%0&#ﬃ6 *8/ﬀV#ﬃ
ﬁ(,-ﬃQGRﬃ6ﬁ(,-@$&# 0ﬁ*@Mﬃ6 *ﬁ*ﬀG>:ﬁ*ﬃ>ﬁ(,-ﬃ>86ﬃ/.- @$ﬀ.-EG7ﬃ686,#.- (G ﬀ.=+	}1pﬁ",#ﬂﬁ9ﬂ%%@+ 9&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁ>86ﬃ/.- *@-ﬀ.-E'HQ .

ﬃ686ﬁ*@$.UÌ#?B+Yﬃ>+	%%{V#D<ﬃ'1ﬃ6-ﬃ6+ OEﬃ/.-ﬃ/*ﬂ%YG7ﬃ6ﬁ(,-@-&#@%@E1P@:F{86@-.- *ﬁ(*!-86ﬁ*ﬀ.-EPG>5#5-ﬀ.-E 0FL@$G Fw!-%%Y&'ﬂﬁ(
ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E>FL!#.-86ﬁ*@$.- )ﬁ*@7@$V- *ﬃ/ﬃ6&&'ﬂﬁ(0ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E>FL!#.-86ﬁ*@$.- /?m.-&Mﬀ.ﬁ"@$&'!-86ﬃ7>.-ﬃ6+°+{}1>@:FÓ@$V-ﬁ"ﬂﬀ.-C.-E





ﬃ686ﬁ*@$.ﬁﬀ'?-+Yﬃ!- *ﬃ)ﬁ(,- 	G7ﬃ6ﬁ(,-@-&Qﬁ@2@-V-ﬁ(ﬂﬀ.Q¶Eﬃ/.-ﬃ/*ﬂ%¹6ﬃ6&p94V#@ﬂ+	 (µ/TÄÅ £ﬃ6 *ﬁ*ﬀG>ﬂﬁ@$6HBPﬃ)+	%<%mﬀ.4ﬁ(@-&'!-86ﬃ
.N@-ﬁ(,-@E@-.#ﬂ%<¹6ﬃ6&ﬃ6 *ﬁ*ﬀG>ﬂﬁ*ﬀ.-EOFw!#.-86ﬁ*@$.U.-&P&# *8/!-  9ﬁ* 986@-*ﬃ6 (5T@$.-&#ﬀ.-Eﬃ6 ﬁ*ﬀG>ﬂﬁ*@$)ﬀ.

ﬃ686ﬁ*@$.PÒ#H=J	,-ﬃ
5#*ﬂ86ﬁ<8/:%{5Tﬃ/FI@$*G>.-86ﬃ6 v@ﬂFﬁ(,-ﬃp5#@-5#@ *ﬃ6&ﬃ6 ﬁ*ﬀG>ﬂﬁ*@$D R4ﬃQ&#ﬃ/GR@$.- *ﬁ(*:ﬁ*ﬃ6&+<ﬁ",N *ﬀG7!-%C:ﬁ*@$.U *ﬁ(!-&#1Uﬀ.

ﬃ686ﬁ*@$.Á#H£Ñ£ﬀ.#ﬂ%%1?'+YﬃKﬃ/.-&pﬁ",-ﬃ95#5#ﬃ/+	ﬁ(,M7 (!#GvG>1=@ﬂF£86@$.-86%ﬀ!- *@$.- /H
ﬂ ﬃ 
 "! # %$  &v'¯M # ﬃ v($ )O*'+



























































&'ﬂﬁ(¶ ﬁ",$!- C.-&#ﬃ6Ł-ﬃ6&pV41>ﬁ(,-ﬃ	&# *ﬁ(DCV#!-ﬁ<@-.pª¬«¼@:F·Z 4.-&Qﬁ(,-ﬃ86@$.-&#ﬁ*@$.#ﬂ%m&# *ﬁ(ﬀV#!-ﬁ*@$.O@ﬂF
,
?4Eﬃ/.>ZH
Pﬃ	.-@ﬂ+86@$.- *&#ﬃ/Bﬁ(,-ﬃ	G7@-&#ﬃ6%ﬀ.-ER4.-&2ﬃ6 ﬁ*ﬀG>ﬂﬁ*@$.0@ﬂFmﬁ(,-ﬃ	V-<ﬂﬀﬂﬁ*ﬃYﬁ*ﬀG7ﬃ&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁ386ﬃ/.- *@$DC.-E75#@-86ﬃ6 * 
,
ﬀ.Uﬁ(,-ﬃ=&# *8/ﬃ6ﬁ*ﬃM.-&U86@$.ﬁC.-!-@$!- >8/: *ﬃHu·ﬃ6ﬁ65;[
,
®mZP_¶&#ﬃ/.-@ﬁ*ﬃ=ﬁ(,-ﬃQ86@-.-&#<ﬁ<@-.#ﬂ%	&# *ﬁ(ﬀV#!-ﬁ*@$.U@:Fﬁ(,- 

















































































[<7  r/_ed zZ / [<7#_*_6 [IÌ_












Z / [;7»__6HKÉN@$ﬃ6@ﬂﬃ/6?m&#ﬃ".-ﬃ h [<7P®
 h [<7#_*_;a°¤>[^ h a7M®ﬂ h0¥ 7-d h [;7»__3ﬁ@QV#ﬃ0ﬁ(,-ﬃK86@$.-&#ﬁ*@$.#ﬂ%£,#ﬂ¹/&@ﬂF£ h +	ﬁ(,ﬃ6 (5Tﬃ686ﬁﬁ*@7ﬁ(,-ﬃ7,- *ﬁ*@$1
 h ?'q7ard(tTHÓJ,-ﬃ/.m?

h [<7Q® h [<7#_*_	¤>[
,
h [<7#_;ar7® h [;7»__;a h [<7#_






















Pﬃ75#@$5T@ *ﬃ9ﬁ@QG7@-&#ﬃ6%;ﬁ(,-ﬃ0&# *8/ﬃ6ﬁ*ﬃ7ﬀ.ﬁﬃ/.- *ﬁ*ﬃ6 

h ?'q=ar4d(t#?-+	ﬁ(,O *ﬃ/5#*ﬂﬁﬃ2G7@-&#ﬃ6% /HYÑ'@${ﬃ6Ł»Gv5-%<ﬃ?


















.-@$.#5#G7ﬃ6ﬁ(8pﬂ >5T@ * *ﬀV-%ﬃp *@Nﬁ(,#:ﬁ2ﬁ",-< =G7@$&#ﬃ6%86@$.ﬁ"ﬂﬀ.- /?£ﬀ.\5#Dﬁ*8/!-%C46?3ﬁ",-ﬃQﬀ.-&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁM86ﬃ/.- *@$DC.-E
























































































































































































































































J¬@>ﬃ6 *ﬁ*ﬀG>ﬂﬁﬃ 5¬[ z
,
®}ZP_3@-.-ﬃK86@$!-%&¦: * (!#G7ﬃ97G7!-%ﬁ*ﬀ5-%<8/ﬂﬁ<4ﬃ>ﬀ.ﬁ*ﬃ/.- <ﬁ1pG7@-&#ﬃ6%[*[gË.-&#ﬃ/ ﬃ/.Mﬃ6ﬁﬂ%IHﬀ?mr/½4½Ì_*_6

h [^]_3a h [g]`_
 h [^]	® h [g]`_*_ h [^]`_









f _mﬀ.-&#ﬃ6Ł-ﬃ6&QV1Kﬁ",-ﬃ3 (GRﬃ3ﬁ*ﬀG7ﬃ];ﬂ Aﬁ(,-ﬃ¯Fw!-%%ÐÂL&'ﬂﬁ(K4.-&2ﬂ * "!#G7ﬀ.-EK *ﬃ»!-ﬃ/.4ﬁ*ﬀﬂ%#*.-&#@$GR<¹/:ﬁ*@$.m?
+YﬃQ,#}ﬃ7 (!-8686ﬃ6ﬃ6&#ﬃ6&ﬀ.5#Dﬃ6 *ﬃ/.ﬁC.-ENﬁ'ﬃ6Ł-ﬀV-%<ﬃpGR@$&#ﬃ6%ﬀ.-EFw*4G7ﬃ6+Y@$*µMﬁ",#ﬂﬁ9ﬂ%%@+ 9&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁ>86ﬃ/.- *@-ﬀ.-E'H
ÉN@$ﬃ6@ﬂﬃ/6?-5#*GRﬃ6ﬁ*ﬃ/ 	@ﬂFBﬁ(,-ﬃ6 *ﬃ2GR@$&#ﬃ6% )8/.MV#ﬃ0ﬃ6 *ﬁ*ﬀG>ﬂﬁ*ﬃ6&p!- C.-E=ﬁ(,-ﬃ0 *ﬁ(.-&'D&Q *@:Fgﬁ+	ﬃH
 & 'ÓY) # )O / ) ! ﬃ )4 #U	 +  !*!	 )v)
 '
*+ )> # '='22 v
 )v)
 '£*+ )> # 
'
 L.vﬁ(,- 	 *ﬃ686ﬁ<@-.m?$+Yﬃ	+<%%;V#D<ﬃ'1Mﬃ6-ﬃ6+¼ﬁ",-ﬃG>:C.v&#ﬃ/ﬂ 	@ﬂFAﬁ(,-ﬃ)%@$8/:%<%1=ﬃ"ÃQ86ﬃ/.ﬁﬃ6 *ﬁ*ﬀG>ﬂﬁ*@$.=G7ﬃ6ﬁ(,-@-&#@%@E1






86@$.- *ﬁ"*!-86ﬁ*ﬀ.-EK@$V- *ﬃ/4ﬃ6&2&':ﬁ(Yﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E)Fw!#.-86ﬁ*@$.- Y!- *ﬀ.-EKﬁ(,-ﬃYﬀ.!-ﬃ/.-86ﬃ	8/!#ﬃY@ﬂF)Eﬃ/.
Ç
ËKu=ﬃ6 *ﬁ*ﬀG>:ﬁ*@$6H





d}¨/¨}¨*d*À©'?Bﬁ(,-ﬃQﬃ6 ﬁ*ﬀG>ﬂﬁ*@$.U5#@$V-%ﬃ/Gs 0 *ﬁ*%1U86@$.- *&#ﬃ/ﬃ6&ﬀ.Uﬁ(,-ﬃvFw!-%%Y&'ﬂﬁ(G7@-&#ﬃ6% C.-86ﬃMﬁ",-< 786%ﬀﬂ * 7@ﬂF
ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E7Fw!#.-86ﬁ<@-.- 	 	ﬁ(,-ﬃ)FI@$!#.-&'ﬂﬁ*@$.=@ﬂFBﬁ(,-ﬃKﬃ6 *ﬁ*ﬀG>ﬂﬁC.-ERFw!#.-86ﬁ*@$.- C.Oﬁ(,-ﬃK@$V- *ﬃ/Dﬃ6&Q&':ﬁ(7G7@$&#ﬃ6%IHPﬃ
+	%%AD *ﬁ*%1ME@>@ﬂﬃ/ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E>FL!#.-86ﬁ*@$.- K@ﬂF£ﬁ(,-ﬃ)FL!-%<%B&'ﬂﬁ(vG7@$&#ﬃ6%B.-&pﬁ(,-ﬃ/.O%C.#µOﬁ(,-ﬃ6 *ﬃKﬁ*@vﬁ(,-ﬃ9@$V- ﬃ/ﬃ6&
&'ﬂﬁ(Rﬃ6 *ﬁ*ﬀG>ﬂﬁ*ﬀ.-E7FL!#.-86ﬁ*@$.- /H





HKJ1#5-<8/:%<%1?¬+ﬃ>Dﬃ9ﬀ.ﬁﬃ/ﬃ6 *ﬁ*ﬃ6&Nﬀ.Nﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E=Fw!#.-86ﬁ*@$.- K+),-@ *ﬃ
ﬂ *1#G>5-ﬁ*@4ﬁ*82V#ﬃ/,#}-@$	 9.-@ﬁ)Aﬃ686ﬁ*ﬃ6&V41Mﬁ(,-ﬃ986,-@86ﬃ7@ﬂF3ﬁ(,-ﬃ0ﬃ6 *ﬁ*ﬀG>ﬂﬁ*@- 	@ﬂF3.$!- (4.-86ﬃQ5#*GRﬃ6ﬁ*ﬃ/ /HÑ£ﬀ.-&-Â













[IªA«)_6?-< K0 (!#V- (5#ﬂ86ﬃK@:F¯º%CVTﬃ/ﬁ) (5#ﬂ86ﬃCB
f
ﬂ






%ﬀ.-ﬃ/	 "5#ﬂ86ﬃK (5#.#.-ﬃ6&NV1Mﬂ%%;.-!-< ".-86ﬃ9 *86@-ﬃ6 /H£Ë.$!- (4.-86ﬃ9 *86@$Dﬃ K9 86@$ﬃ)FL!#.-86ﬁ*@$.M+,-86,M 	@$V-ﬁ"ﬂﬀ.-ﬃ6&
V412@-.-%<17ﬂ1-C.-E0ﬁ(,-ﬃ	ﬁ(,-ﬃ	.-!- (.-86ﬃK5#*G7ﬃ6ﬁﬃ/ £+	ﬁ(,-ﬀ.>@-.-ﬃ	&#ﬀG7ﬃ/.- *@$.#ﬂ%À (!#V4Â`G7@-&#ﬃ6%< @ﬂF·ª¬«[^IHÅﬃHBﬂ1-C.-E

























&'ﬂﬁ(¶ﬃ6 *ﬁ*ﬀG>ﬂﬁC.-ERFw!#.-86ﬁ*@$.-  *ﬀ.-86ﬃKﬁ(,- {Dﬃ/5#ﬃ6 *ﬃ/.4ﬁ(ﬂﬁ*@$.vEﬃ/.-ﬃ/*ﬂ%%1M,-C.4ﬁ* 	ﬁ",-ﬃ	FI@$*G @ﬂFÓ086%ﬀﬂ * Y@ﬂF;ﬃ6 *ﬁCGvﬂﬁ*ﬀ.-E











_3 K75#@ * CV-%ﬃ>.-!-< ".-86ﬃ25#G7ﬃ6ﬁ*ﬃ/@ﬂF;ﬁ",-ﬃ)Fw!-%%A&'ﬂﬁ"9&# *ﬁ"ﬀV#!-ﬁ*@$.Nª
«
.-&XW ﬃ/5#Dﬃ6 *ﬃ/.ﬁ .
]
http://biostats.bepress.com/ucbbiostat/paper109
ﬀ.-&#ﬃ6ŁM *ﬃ6ﬁFg@-£ﬁ(,- 	86%ﬀﬂ * @ﬂF;ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E9FL!#.-86ﬁ*@$.- /HËﬁ*ﬃ/Gv5-%C:ﬁ*ﬃ)Fg@-£86@$.- *ﬁ"*!-86ﬁ*ﬀ.-E> (!-86,M086%C: * Y< Eﬃ/.=ﬀ.




@$!#BG7@-&#ﬃ6%g?ﬂ C.-86ﬃY+Yﬃ3+<%%#%ﬃ/}ﬃ3ﬁ",-ﬃ£FL!-%<%-&'ﬂﬁ({&#< ﬁ(ﬀV#!-ﬁ*@$.786@$Gv5-%<ﬃ6ﬁﬃ6%<17.-@$.#5#*4G>ﬂﬁ*ﬃ/8?ﬂﬁ(,-ﬃ/Dﬃ3 ;@-.-%<10@$.-ﬃ
FL!-%<%#&':ﬁ(Yﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E)Fw!#.-86ﬁ*@$.m?.#4G7ﬃ6%1 PN[^Z ®
¡
_3akm[^n c¥ ] c d*n f¥ ] f _
 ¢)[^] c d*] f _e?ﬂ+,-ﬃ/ﬃ
¡
a¢[^] c d] f _6H
ﬀﬂﬁﬃ! "ﬂﬁ#%$:&3( #0+-ﬂﬁ/.0#0 ﬁ#:-1%2 .

ﬀ2%2"6:60 "ﬀ ﬃ!.0682 4<;Kﬃ".-C.-E>¶86%C: * 3@ﬂFm@$V- *ﬃ/4ﬃ6&>&'ﬂﬁ()ﬃ6 *ﬁCGvﬂﬁÂ
ﬀ.-E>FL!#.-86ﬁ*@$.- Kﬃ#!-CDﬃ6 ﬁ(,-ﬃ9.-@4ﬁ*@$.=@ﬂF£@$ﬁ(,-@E4@$.#ﬂ%m86@$G>5-%ﬃ/G7ﬃ/.4ﬁ	@ﬂF£ﬁ(,-ﬃ9@-V- *ﬃ/ﬃ6&M&'ﬂﬁ"2.-!- (.-86ﬃ7ﬁ(.-E4ﬃ/.ﬁ
 (5#ﬂ86ﬃ=ﬂ Kﬀ.Nﬁ(,-ﬃ0Fw!-%%&'ﬂﬁ(MG7@-&#ﬃ6%IH>umﬃ6ﬁ	[^
,




H¬Pﬃ7+	%<%ﬁ(,-ﬃ/.Pﬃ/5#Dﬃ6 *ﬃ/.ﬁ0ﬁ(,-ﬃ>@$V- ﬃ/ﬃ6&N&'ﬂﬁ(MG7@-&#ﬃ6%£FI@$)ﬁ(,-ﬃ7&# *ﬁ(DCV#!-ﬁ<@-.P@ﬂF
 : 7= [^
,














jK_;:ﬁ¤ ± ² ³ ´ H£n
*
/
 [w¤ ± ² ³ ´ _¯86@$.- * *ﬁ* @ﬂF·ﬂ%%TFw!#.-86ﬁ*@$.- Y@ﬂFmﬁ(,-ﬃ	@$V- ﬃ/ﬃ6&
&'ﬂﬁ(O ﬁ",#ﬂﬁ2,#}ﬃQGRﬃ/.N¹6ﬃ/@NEﬃ/.Nﬁ",-ﬃ>FL!-%%&':ﬁ(=ZHiu·ﬃ6ﬁ P R k4 ﬂ [^y® ﬂ d
­
dZP R _9VTﬃi.¦C.-ﬁ*ﬀﬂ%
G>5#5-ﬀ.-E¶Fw@-GFw!-%%'&':ﬁ(Kﬃ6 *ﬁCGvﬂﬁ*ﬀ.-EKFL!#.-86ﬁ*@$.- 3ﬀ.4ﬁ*@9@-V- *ﬃ/ﬃ6&>&':ﬁ()ﬃ6 *ﬁ*ﬀG>ﬂﬁC.-E¶Fw!#.-86ﬁ<@-.- 3+,-86,> (:ﬁ* 'ﬃ6 






d)T#_6d\O ﬂ6H	º	ﬃ/Dﬃ? ﬂ9ﬃ"FIﬃ/ )ﬁ*@Q>.-!- (.-86ﬃ>5#*4G7ﬃ6ﬁ*ﬃ/ 







































































d)PYR"_{Fw@-G Fw!-%%B&'ﬂﬁ(7ﬃ6 ﬁ*ﬀG>ﬂﬁ*ﬀ.-EvFw!#.-86ﬁ*@$.- 0|QPYR#[m®
¡
d)T#_6d UM WO2ﬀ.4ﬁ*@








ﬁ(,-ﬃ)ﬁ(*!-ﬃ95#G7ﬃ6ﬁ*ﬃ/¯ﬂ%ﬀ!-ﬃ6 )@ﬂFAﬁ(,-ﬃK&'ﬂﬁ(¶Eﬃ/.-ﬃ/*ﬂﬁ*ﬀ.-E>&# *ﬁ"ﬀV#!-ﬁ*@$.mH gFÓﬁ",-ﬃ *ﬃ6ﬁY@ﬂFBﬁ(,-ﬃ	FL!-%%A&'ﬂﬁ(0ﬃ6 *ﬁCGvﬂﬁ*ﬀ.-E
FL!#.-86ﬁ*@$.- 9+	ﬁ(,¦ﬁ(,-ﬃ7C.-&#ﬃ6ŁN *ﬃ6ﬁ7W 86@ﬂﬃ/ 9ﬂ%%£@ﬂFYﬁ(,-ﬃ7n
Lm³ ±
©N?A@
ﬁ",-ﬃ/.pﬁ",-ﬃ> *ﬃ6ﬁK@ﬂF3ﬁ(,-ﬃv86@$*ﬃ6 (5T@$.-&#ﬀ.-Ep@$V- ﬃ/ﬃ6&
&'ﬂﬁ(G>5#5-ﬀ.-E £&#@-ﬃ6 3.-@ﬁAﬃ6Ł-86%C!-&#ﬃ).19Dﬃ6E$!-%ﬀ;: *1»Gv5-ﬁ*@ﬁ*8/ﬂ%%19%ﬀ.-ﬃ/Bﬃ6 *ﬁ*ﬀG>:ﬁ*@$¬C.0ﬁ(,-ﬃYG7@-&#ﬃ6% = [^
,
jK_eH
J	,-ﬃ6 *ﬃ9Gv5#5-ﬀ.-E Dﬃ6 (!-%ﬁﬀ.Mﬃ6 ﬁ*ﬀG>ﬂﬁ*@$D ﬁ",#ﬂﬁ	ﬃ9G7@$Dﬃﬃ"ÃQ86ﬃ/.4ﬁﬁ",#ﬂﬁ	ﬁ(,-ﬃKﬃ6 *ﬁCGvﬂﬁ*@$ Y@ﬂF£ﬁ(,-ﬃKﬀ.-ﬁ*ﬀﬂ%£G>54Â









 *@$GRﬃ6ﬁ*ﬀG7ﬃ6 9V#ﬃQV#!#D&#ﬃ/.- *@$G7ﬃH0Ñ'@$)ﬁ",-ﬃRGvEﬀ.#ﬂ%£V-ﬀﬂﬁﬃiE$,4ﬁK86ﬃ/.- *@$Dﬃ6&&':ﬁ(= *ﬁ(*!-86ﬁ"!#ﬃ?mﬁ(,- 95#@Wﬃ68"Â
ﬁ*@$.@$5Tﬃ/*ﬂﬁ*@$)&#@-ﬃ6 9.-@ﬁKﬃ6Ł- *ﬁ9ﬀ.N86%@ *ﬃ6&¦Fg@$G V#!-ﬁ0<ﬁK 0 *ﬁ*%%5#@4 * *ﬀV-%ﬃQﬁ*@=ﬀG>5-%ﬃ/G7ﬃ/.4ﬁ2ﬁ9ﬂ%E@-ﬁ(,#G78/ﬂ%%1
.-&Nﬁ(,- 9+	ﬂ )&#@$.-ﬃQV41ÏK!#:%<ﬃvﬃ6ﬁ9ﬂ%IH3[It#r}_6HKº	@ﬂ+Yﬃ6ﬃ/6?TFg@-)ﬁ(,-ﬃ7Eﬃ/.-ﬃ/*ﬂ%3V-4ﬀﬂﬁ*ﬃQE$,4ﬁK86ﬃ/.- *@$Dﬃ6&P&'ﬂﬁ(


















HJ,-ﬃ/ﬃpﬃMﬁ+Y@µﬂﬃ61ﬂ (5Tﬃ686ﬁ* 7@ﬂFKﬁ(,-ﬃ6 *ﬃ
@$ﬁ",-@E@$.#ﬂ%¹6ﬃ6&Pﬃ6 *ﬁCGvﬂﬁ*ﬀ.-EMFL!#.-86ﬁ*@$.- /H7Ñ£ﬀ *ﬁ%<1?Bﬁ(,-ﬃ61+	%%5#@ﬂ-<&#ﬃ=G7@$ﬃ>ﬃ"Ã=86<ﬃ/.4ﬁ9ﬃ6 ﬁ*ﬀG>ﬂﬁ*@$D ﬁ(,#4.Nﬁ(,-ﬃ
86@$*Dﬃ6 (5#@$.-&#ﬀ.-EMﬀ.-ﬁ*ﬀﬂ%3G>5#5-ﬀ.-E 9k4 ﬂ[^ ® ﬂ$[Iª¬«_6d
­





?£ﬁ(,- 786%C: * >@ﬂFﬃ6 ﬁ*ﬀG>ﬂﬁ*ﬀ.-EFw!#.-86ﬁ<@-.- >+	%%	ﬃ6Ł$86%ﬀ!-&#ﬃM *@-G7ﬃQﬃ6 ﬁ*ﬀG>ﬂﬁ*@$D /?£.-&+),-<86,Uﬃ6 *ﬁ*ﬀG>:ﬁ*@$ 7ﬃ





J	,-ﬃ/ﬃ"FI@$ﬃ?¯+ﬃ=5#@$5#@4 *ﬃiNG7ﬃ6ﬁ",-@$&Uﬁ*@N86@$.- *ﬁ(!-86ﬁ2ﬀ.-ﬁ*ﬀﬂ%Gv5#5-ﬀ.-E 7ﬁ(,#ﬂﬁ>ﬃ6 (!-%ﬁ7ﬀ.
Ç
Ëu ﬃ6 *ﬁ*ﬀG>ﬂﬁ*@- 9@ﬂF
= (5Tﬃ686'8v8¸,-@86ﬃ?B.-&P,-ﬃ/.-86ﬃ>E$!#*4.ﬁ*ﬃ6ﬃ0ﬁ(,#ﬂﬁ)@$!#)86%ﬀﬂ * K@ﬂF3ﬃ6 ﬁ*ﬀG>ﬂﬁ*@$D +	%%3ﬀ.-86%ﬀ!-&#ﬃ=ﬁ(,-ﬃ7 (5#ﬃ686Ð'ﬃ6&
Ç
Ëu
ﬃ6 *ﬁ*ﬀG>:ﬁ*@$ Y+	ﬁ(,OE@$@-&p5#*ﬂ86ﬁ<8/:%;5#ﬃ/FI@$*Gv.-86ﬃ6 /H
ﬁ
Hosted by The Berkeley Electronic Press
 N#0ﬁAﬂﬁ/ 4Xﬃ:  ﬁ#%$ 	-1  "+-. N2 *.0#06ﬁA-1  *2"+Vﬁ	 2"6
 2"ﬀﬂﬁﬃ! "ﬀ. ; .@$&#ﬃ/0ﬁ*@@$V-ﬁ(ﬂﬀ.
=G>5#5-ﬀ.-E!PYR  k ﬂ[^l®  ﬂ$[Iª¬«K_6d
­
dZPYR"_FwD@$GbFL!-%%£&'ﬂﬁ(vﬃ6 *ﬁ*ﬀG>ﬂﬁC.-E=FL!#.-86ﬁ*@$.- 0C.4ﬁ*@M@$V- ﬃ/ﬃ6&N&'ﬂﬁ(
ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E)Fw!#.-86ﬁ*@$.- ﬁ(,#ﬂﬁ£+Y@$!-%&>ﬃ6 (!-%ﬁ3ﬀ.>4.9ﬃ6 ﬁ*ﬀG>ﬂﬁ*@$£: *1»Gv5-ﬁ*@ﬁ*8/ﬂ%%19ﬃ#!-ﬂ%ﬃ/.4ﬁﬁ@9) (5#ﬃ686Ð'ﬃ6&
Ç
Ëu






























J	,-ﬃ5#4*G7ﬃ6ﬁ*ﬃ/ﬀﬂ ³Åc [IªA«K_Bﬀ.-&#8/ﬂﬁ*ﬃ6 Yﬁ(,#ﬂﬁ£ﬁ(,- C.!-ﬃ/.-86ﬃK8/!#Dﬃ	&#ﬃ/5#ﬃ/.-&# @$.7ªA«@$.-%17ﬁ(,#@$!-E-,>Fw!#.-86ﬁ<@-.
 ﬂ ³Åc [Iª¬«K_Y@ﬂF3ªA«7H






[I¤ ± ² ³ ´ _6H
XY@$.- ﬃ68/!-ﬁ*ﬃ6%1?'ﬁ) (ﬂﬁ* 'ﬃ6 























dZPYR6_)V#ﬃ>=G>5#5-ﬀ.-E=FwD@$G FL!-%<%£&':ﬁ(>ﬃ6 ﬁ*ﬀG>ﬂﬁ*ﬀ.-EvFw!#.-86ﬁ*@$.- Kﬀ.4ﬁ*@M@$V- *ﬃ/Dﬃ6&p&'ﬂﬁ">ﬃ6 *ﬁCGvﬂﬁ*ﬀ.-E

























































_>®mZP_Ka  Oª¬« 
=
±
H£Pﬃ9.-@ﬂ+5#@$5#@4 *ﬃ9ﬁ(,-ﬃ)FI@%%@ﬂ+	ﬀ.-Eiﬂ 	.=ﬀ.-ﬁ*ﬀﬂ%3G>45#5-C.-ERFw@-G Fw!-%%A&':ﬁ(7ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E7Fw!#.-86ﬁ<@-.- ﬀ.4ﬁ*@



















































©2ﬃYﬃ6 *ﬁCGvﬂﬁ*ﬃ6 3@:F ﬂ? T>.-&
­














































































<=86@$.- * *ﬁ*ﬃ/.4ﬁ£ﬀ.-<ﬁC:%ﬃ6 ﬁ*ﬀG>ﬂﬁ*@$eH;J	,- 3 ﬁ(,-ﬃY86%C: * *8/ﬂ%'@-.-ﬃ"ÂL *ﬁ*ﬃ/50ﬃ6 *ﬁ*ﬀG>ﬂﬁ@$B&#ﬃ".-ﬃ6&Qﬀ.>86µﬂﬃ6%
ﬃ6ﬁKﬂ%IH3[r/½½Ì4_6?#IHÅﬃH) ﬁ *ﬁﬃ/5Mﬀ.Nﬁ(,-ﬃ>Èﬃ6+	ﬁ*@$.4Â
Ç















































ﬃ#!#ﬂ%  ﬂ$[wªA«_)ﬁ",-ﬃ/.M+Yﬃ2,#}ﬃ0ﬁ(,-ﬃ0Fg@%%@ﬂ+	ﬀ.-Ep5#@$5Tﬃ/ﬁ*ﬃ6 K@ﬂF3ﬁ(,-ﬃ0@$.-ﬃ"ÂL *ﬁ*ﬃ/5ﬃ6 *ﬁ*ﬀG>:ﬁ*@$6H
Ñ£ﬀ *ﬁ*%1?¬F	ﬁ(,-ﬃ>G7@-&#ﬃ6% !- *ﬃ6&NFI@$
­
 9= (!#VPGR@$&#ﬃ6%£@ﬂFYﬁ(,-ﬃ>G7@-&#ﬃ6%  9ﬁ",#ﬂﬁKﬁ(,-ﬃ
Ç









Ëu ﬃ6 *ﬁ*ﬀG>ﬂﬁ@$6?ÀgH§ﬃHKﬁ9,#ﬂ Kﬁ(,-ﬃ7 (G7ﬃ7ﬀ.!-ﬃ/.-86ﬃ=8/!#ﬃ




d3T»_*_Y®}n f [w¤ ± ² ³ ´ _*_< ¹6ﬃ/@'HBÉN@$ﬃ6@ﬂﬃ/6?4F£n f [w¤ ± ² ³ ´ _386@-.ﬁ(:C.- Y *86@-ﬃ6 









XY@-.- *&#ﬃ/=ﬁ(,-ﬃMFI@%%@+C.-Eﬃ6Ł#G>5-%ﬃN+	ﬁ(, ﬁ(,-ﬃ5#G7ﬃ6ﬁ*ﬃ/v@ﬂFKC.4ﬁ*ﬃ/ﬃ6 ﬁ
¡










































+	ﬁ(,Uﬁ(,-ﬃ=ﬀ.!-ﬃ/.-86ﬃN8/!#ﬃpk4i[^ ®  ﬂ$[wªA«_ed
­
_0.-& (ﬂﬁ< DFg1  
´








































































































Pﬃ	 @%ﬃﬁ",-< ﬃ6 *ﬁ*ﬀG>ﬂﬁC.-E7ﬃ#!#ﬂﬁ*@$.RFg@-
¡



























  > 7%) ! v














< ﬁ(,-ﬃ	9V#D@+ (µ/#Ä§ £ﬃ6 *ﬁ*ﬀG>ﬂﬁ*@-	[^9V#@ﬂ+	 (µ}#?-r/½¾¾@?}9V#@ﬂ+	 "µ/#?

Hosted by The Berkeley Electronic Press
r/½¾4½_6HJ,-ﬃ2ﬀ.!-ﬃ/.-86ﬃ=8/!#ﬃ>k4 ﬂ[^ ®#ªYd
­
_Y@:F9V#@ﬂ+	 "µ/#ÄÅ ﬃ6 *ﬁ*ﬀG>ﬂﬁ*@-	@ﬂF¢)[^] c d*] f _	&#ﬃ/D<4ﬃ6&Pﬀ.  ¶%<%
ﬃ6ﬁﬂ%IH;[Dr/½½Ò_Y.-&Mﬂ.M&#ﬃ/uA.P[r}½½Î_ 	Eﬃ/.V1













nBc ¥ '_*¤>[gn;c	B$p®:n;c ¥ À_












nAf ¥ '_*¤>[gn·f)B$p®}nAf ¥ '_















n f B$'d" c ard" f ar/_
































































































































































































FI@$;:%<%-ﬀ.-&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁ386ﬃ/.- *@-ﬀ.-EK&#< ﬁ(ﬀV#!-ﬁ*@$.- 
­





























































ﬀ.!-ﬃ/.-86ﬃN8/!#ﬃpﬂ >ﬁ",-ﬃpG7@$&#Ð'ﬃ6&9V#@ﬂ+	 "µ/#ÄÅ 0ﬀ.!-ﬃ/.-86ﬃP8/!#ﬃHÈ@ﬁ*ﬃMﬁ(,#ﬂﬁ ﬂ
³Åc
[wªA«K_sª Fg@-7ﬁ(,- 
ﬀ.!-ﬃ/.-86ﬃM8/!#ﬃH=Ë)%< @'?;.-@ﬁﬃ>ﬁ(,#ﬂﬁKﬁ(,- >G7@-&#Ð'8/ﬂﬁ*@$.+	%<%ﬃ/.#V-%ﬃp!- 9ﬁ*@p!- ﬃ>86@ﬂﬀﬂﬁﬃQ5#@-86ﬃ6 * *ﬃ6 9+),-ﬃ/.






















































































_@ﬂF£FL!-%%£&'ﬂﬁ(v&#< ﬁ(ﬀV#!-ﬁ*@$.mH9È@ﬁ*ﬃ7ﬁ(,#ﬂﬁﬁ(,- Kﬃ6 *ﬁ*ﬀG>ﬂﬁ*ﬀ.-E=FL!#.-86ﬁ*@$.OFg@-
¡





























































ﬂ ﬁ(,-ﬃ)Eﬃ/.-ﬃ/*ﬂ%¹6ﬃ6&M9V#@ﬂ+	 (µ}#ÄÅ £ﬃ6 *ﬁCGvﬂﬁ*@$6H¬Pﬃ)ﬃ6 *ﬁ*ﬀG>ﬂﬁ*ﬃ)ªÍ.-@$.#5#4*G7ﬃ6ﬁ(D<8/:%<%1QV41>9V#D@+ (µ/#Ä§ 




















































ﬃ/G7ﬃ/E4ﬃ7FwD@$Gﬁ(,-ﬃM.#ﬂ%1$ < 0@ﬂF	ﬁ(,- 7ﬃ6 *ﬁ*ﬀG>ﬂﬁ*@-6H7Ñ£ﬀ *ﬁ*%1?BÐFﬁ(,-ﬃQ5T@ *ﬃ6&G7@$&#ﬃ6%¯Fg@-
­
 9ﬁ",-ﬃQﬀ.-&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁ
86ﬃ/.- *@$DC.-EG7@-&#ﬃ6%	@$7N (!#V#GR@$&#ﬃ6%)@ﬂFﬁ/?Yﬁ(,-ﬃ/.Uﬁ",-ﬃpﬃ6 (!-%ﬁ*ﬀ.-EE4ﬃ/.-ﬃ/*ﬂ%¹6ﬃ6&¼ﬃ6 ﬁ*ﬀG>ﬂﬁ*@$R< =ﬂ *1#G>5-ﬁ*@ﬁ*8/ﬂ%%1
































B\ﬃ6 ﬁ*ﬀG>ﬂﬁ*@${ﬁ(,-ﬃ/.Mﬁ(,-ﬃ0Eﬃ/.-ﬃ/*ﬂ%¹6ﬃ6&Nﬃ6 *ﬁ*ﬀG>ﬂﬁ@$Y GR@$ﬃ9ﬃ"Ã=86<ﬃ/.4ﬁ)ﬁ(,#.
ﬁ(,-ﬃK9V#D@+ (µ/#Ä§ ¶[Dr/½¾¾_¯ﬃ6 *ﬁ*ﬀG>ﬂﬁ@$Yﬃ6ﬃ/.=+,-ﬃ/.U[^Kc6d*f_Y ﬀ.-&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁK@ﬂF£ZH
  Y%$ #M ) ! v
 
 'Ó*+ )> #  )O


























































































FL!#.-86ﬁ*@$.,#ﬂ Mﬁ(,-ﬃN *@8/:%<%ﬃ6&°&#@$!#V-%ﬃ@$V#!- ﬁ(.-ﬃ6 * p5#@$5Tﬃ/ﬁ1[
Ç
@$V-ﬀ.- pﬃ6ﬁpﬂ%IHﬀ?	t4@?.&#ﬃ/pu¬..-&



















































@$V#!- ﬁ(.-ﬃ6 * 9J	,-ﬃ6@$Dﬃ/Gﬀ.NX	,#5-ﬁ*ﬃ/0r0@ﬂFÓﬂ.&#ﬃ/u¬.[It4t_¯Fg@$&#ﬃ6ﬁ(ﬂ% 9.-&ﬁ(,-ﬃ>5#@$@:FÓ@ﬂF3ﬁ",-< 9Dﬃ6 (!-%ﬁ/H
 L. @$&#ﬃ/0ﬁ*@P@-V-ﬁ(ﬂﬀ.Uﬁ(,-ﬃM&#@$!#V-%ﬃP@$V#!- *ﬁ".-ﬃ6 * Q5#@$5Tﬃ/ﬁ1?£ (5Tﬃ686C:%8/DﬃpG2!- ﬁQV#ﬃp5#ﬂ&ﬁ*@Pﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-EPﬁ(,-ﬃ
.-!-< ".-86ﬃ25#G7ﬃ6ﬁ*ﬃ/ >c[wª « d
­
_¯FI@$+,-8¸,O+ﬃ)+	%%Ó,#}ﬃK.=ﬃ6Ł#5-%<86ﬁ9ﬃ/5#Dﬃ6 *ﬃ/.ﬁ"ﬂﬁ*@$.MV#ﬃ6%@ﬂ+9H£Ë) 	+Yﬃ)+	%<%
 *ﬃ6ﬃ0 (,-@$ﬁ*%1?À (5#ﬃ686ÐFI1$ﬀ.-E c [IªA«7d
­




/ HPJ	,-ﬃ/ﬃ"FI@$ﬃ?£ﬀ.Uﬁ(,- > *ﬃ686ﬁ<@-.U+ﬃvFI@$8/!- >@-.Pﬁ(,-ﬃM 86ﬃ/.#@
+,-ﬃ/ﬃ
­
< 0ﬃ6 *ﬁ*ﬀG>ﬂﬁﬃ6&86@$.- < ﬁ*ﬃ/.ﬁ%<1U.-& "ﬂﬁ* 'ﬃ6 9ﬁ",-ﬃQ&#ﬃ/.4ﬁ*ÐV-%<ﬁ186@$.-&#ﬁ*@$.mHMﬃQ&#ﬃ6 *8/DCVTﬃp,-@ﬂ+ﬁ*@
@$V-ﬁ(:C.4.Uﬃ6 *ﬁ*ﬀG>ﬂﬁ*@-KFL@$G ﬁ(,-ﬃM@-ﬁ(,-@E@-.#ﬂ%<¹6ﬃ6&ﬃ6 *ﬁ*ﬀG>ﬂﬁC.-E¦Fw!#.-86ﬁ*@$.V1Uﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E  c [Iª¬«9d
­
_0+	ﬁ(,
pDﬃ6E$ﬃ6 * *@$.5#5#@$ﬂ86,mHQJ,-ﬃ/.m?;ﬀ.ﬁ(,-ﬃ> (!#V- ﬃ»!-ﬃ/.4ﬁ7 (!#V- *ﬃ686ﬁ*@$.UÒ#Hﬀr?¬+Yﬃ>&# *8/!- * >.Pﬂ%ﬁ*ﬃ/.#ﬂﬁ*ﬃ>+	}1p@ﬂF
ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E  c [Iª¬«9d
­
_ﬀ.=ﬁ(,-ﬃ)Fg@-*G @ﬂF;ÉN@$.4ﬁ*ﬃ"Â`X	%@7 *ﬀG7!-%ﬀﬂﬁ*@$.- )ﬁ(,#ﬂﬁY+Y@$!-%&pﬂ%%<@ﬂ+ÍGR<  (5#ﬃ686Ð'8/ﬂﬁ*@$.@ﬂF
­
[D'®}Z¦_+,-ﬃ/. >c/[Iª « d
­
_ 	86@$*ﬃ686ﬁ%<1M "5#ﬃ686Ð'ﬃ6&AH





















































 	ﬁ",-ﬃKEﬃ/.-ﬃ/*ﬂ%¹6ﬃ6&p9V#D@+ (µ/#Ä§ 3ﬃ6 *ﬁ*ﬀG>:ﬁ*@$ﬀ.ﬁ(D@$&'!-86ﬃ6&C.

ﬃ686ﬁ*@$.ﬁﬀ'H£J	,- )< )ﬂ% *@7ﬃ»!-:%<ﬃ/.4ﬁ
ﬁ*@>ﬁ",-ﬃ9@$.-ﬃ0 *ﬁ*ﬃ/5=ﬃ6 *ﬁ*ﬀG>:ﬁ*@$Y@$.-ﬃ0+Y@$!-%&p@$V-ﬁ(:C.iFwD@$G [rr}_V41p!- *ﬀ.-E=Eﬃ/.-ﬃ/*ﬂ%¹6ﬃ6&P9V#@ﬂ+	 "µ/#ÄÅ Yﬃ6 *ﬁCGvﬂﬁ*@$
ﬂ ﬁ(,-ﬃﬀ.-ﬁ*ﬀﬂ%Aﬃ6 ﬁ*ﬀG>ﬂﬁ*@$eH;J	,- 	ﬃ6 *ﬁCGvﬂﬁ*@$¯< 	ﬂ 1»G>5-ﬁ@ﬁ*8/ﬂ%%1>%C.-ﬃ/4	.-&=86@$.- * *ﬁ*ﬃ/.4ﬁ	!#.-&#ﬃ/3ﬁ",-ﬃﬃ6E-!-%C4ﬁ`1
86@$.-&#ﬁ*@$.- )@ﬂF3J	,-ﬃ6@$ﬃ/G¾THﬀr)F   ﬃ6 *ﬁCGvﬂﬁ*ﬃ6&M86@$.- * *ﬁﬃ/.ﬁ*%1H




2 ﬃ ﬃ!  	








































?F4IH L J,++;Eﬀ0H C0EKF H
ﬂ
IF- IF87 ard/ ﬀﬀd:9.














































































































7 J ' L% -J0-F4H = H +?ﬀ E 
C-HIEKFE ﬂ F =  J&F4C-HIEKFQ[g2_	>B
f
ﬂ
[I¤ ± ² ³ ´ _ EGF4HE0n 
/ [I¤ ± ² ³ ´ _ I L  I&ﬁ-F ',=
 [Q[^7_®}n 
















h$[;7»_£a rdh[;7»__   M[Q[g2_	®K$
,
h$[<7#_Ba#d)h[<7#_*_6
 N. . &-NÑ£ﬀ *ﬁ*%1?V41FLﬂ86ﬁ*@-¹/ﬂﬁ*@$.@:F85¬[ z
,

























< ﬁ(,-ﬃﬁ".-Eﬃ/.4ﬁ3 (5#ﬂ86ﬃ)FI@$¯ﬁ(,-ﬃ7  ﬁ(,v86@$G>5T@$.-ﬃ/.4ﬁ@:F;ﬁ(,-ﬃ
q  ﬁ(,=5#@-&'!-86ﬁ3@ﬂF[IÌ_eHAPﬃ	+<%%A.-@ﬂ+\&#ﬃ/ﬃ)ﬁ(,-ﬃ	ﬁ".-Eﬃ/.4ﬁ3 (5#ﬂ86ﬃn 
/¬³ h6³
F
HÓu·ﬃ6ﬁ  c [<7#_£a[
z
,













 h [<7#_*_6d(qKa rd(t##J	,-ﬃ/.=ﬁ",-ﬃ2q

















































































































































































































[I¤ ± ² ³ ´ _)@$.4ﬁ*@Mn 
/A³ he³
F
[I¤ ± ² ³ ´ _) 9@$V-ﬁ"ﬂﬀ.-ﬃ6&V1 ﬁ95#@ﬂÂ
Wﬃ686ﬁ*ﬀ.-Ep@$.Nﬂ%%BFL!#.-86ﬁ*@$.- 9@ﬂF $
,
h [;7»_.-&Pﬁ(,-ﬃ7 (!#V-ﬁ(ﬂ86ﬁ*ﬀ.-E=FwD@$Gﬁ(,- Kﬁ* 986@$.-&#ﬁ*@$.#:%3ﬃ6Ł#5#ﬃ686ﬁ(ﬂﬁ<@-.pE4<4ﬃ/.
 h [<7#_6H£J	,$!- }?$+Yﬃ9,#}ﬃ
 [M[^2_	®}n 












h [;7»_Bard( h [<7#_*_
  M[>[^7_®ﬀ$
,
h [<7#_;a#d h [;7»__" $0/ ´A³ h [<7#_6
J	,- )86@$G>5-%ﬃ6ﬁ*ﬃ6 )ﬁ(,-ﬃ95#@-@ﬂFDH































































































































 (!-86,Pﬃ6 ﬁ*ﬀG>ﬂﬁ*ﬃ6 0< 7ﬁ*@Mﬃ6 ﬁ*ﬀG>ﬂﬁ*ﬃ=ﬁ(,-ﬃ>86@$ﬃ6 (5#@-.-&#C.-EN86@$.-&#ﬁ*@$.#:%ﬃ6Ł#5#ﬃ686ﬁ"ﬂﬁ*@$.- >5#*GRﬃ6ﬁ(8/ﬂ%%1P@$K ﬃ/G7ÐÂ









86@ﬂDC:ﬁ*ﬃ 72ﬂ%%@ﬂ+	 3!- £ﬁ*@Kﬃ6ﬂﬂ%ﬀ!#ﬂﬁ*ﬃ	ﬁ:ﬁÓﬂ%%'ﬃ#!-ﬀﬃ6&7HBÈ	@4ﬁ*ﬃYﬁ(,#ﬂﬁBC.R@$&#ﬃ/Bﬁ*@9}@&7ﬁ*ﬃ686,#.-8/ﬂ%'86@$.-&#ﬁ*@$.- 






ﬀ.-86ﬃpﬁ",-ﬃMﬁ*ﬀG7ﬃp5#@ﬀ.4ﬁ* >8/.VTﬃM8¸,-@4 *ﬃ/.Uﬁ*@PV#ﬃﬁ(,-ﬃME$&\5#@4C.4ﬁ* >@:F.
*V-ﬁ(%1=.-ﬃ25#ﬁ<ﬁ<@-.=ﬁ(,- ﬂ  (!#G>5-ﬁ*@$.=8/.V#ﬃ9G>:&#ﬃ9+	ﬁ(,-@$!-ﬁ%<@4 * 	@ﬂF35#*ﬂ86ﬁ*8/ﬂ%B5#5-%<8/4V-<%ﬀﬁ1H
PﬃM,#}ﬃ>@$V- ﬃ/ﬃ6&UC.U@-!#K *ﬀG7!-%ﬀﬂﬁ*@$.U *ﬁ(!-&#ﬃ6 >ﬁ",#ﬂﬁ2G7@-&#ﬃ6% 0Fg@$086@$.-&#ﬁ*@$.#:%ﬃ6Ł#5#ﬃ686ﬁ"ﬂﬁ*@$.- 7ﬀ.5#@ﬂÂ






















































































































_B 	G7 * (5#ﬃ686Ð'ﬃ6&AHYÉN@$ﬃ6@ﬂﬃ/e?
ÔAI
http://biostats.bepress.com/ucbbiostat/paper109










































[Iª © _*_k 









/ [^ 3® c*³ ©'d
­
©_*k4 








.-ﬃK5#*ﬂ86ﬁ*8/ﬂ%'ﬂ "5#ﬃ686ﬁY@ﬂFﬁ",-< 	ﬂ&ﬂW*!- *ﬁ(GRﬃ/.ﬁ35#G7ﬃ6ﬁ*ﬃ/B Yﬁ(,#ﬂﬁ
ﬁ25#@ﬂ-&#ﬃ6 RO+	/1@ﬂFG7@$.-ﬁ*@$DC.-Eﬁ(,-ﬃ=E@$@-&'.-ﬃ6 * 0@ﬂFY'ﬁ9@ﬂF	ﬁ(,-ﬃQ5#D@Wﬃ686ﬁ*@$.Nﬁ*ﬃ/*G k 
















_6H	J	,- 95#5#@-ﬂ8¸,ﬃ#!-CDﬃ6 KE$!-ﬃ6 * *ﬀ.-Epv%<@ﬂ+&#ﬀG7ﬃ/.- *@$.#:%3G7@$&#ﬃ6%BFI@$Yﬁ",-ﬃ9FL!-%%£&'ﬂﬁ(
&# *ﬁ(ﬀV#!-ﬁ*@$.°ª¬« .-&ﬁ(,-ﬃN86ﬃ/.- *@$DC.-EG7ﬃ686,#.- (G
­
?)ﬃ6 (5#ﬃ686ﬁ<4ﬃ6%<1HbË) pﬃ6 (!-%ﬁ/?)ﬁ(,-ﬃN86@$ﬃ6 (5#@-.-&#C.-E
ﬃ6 *ﬁ*ﬀG>:ﬁ*@$£@:F;ﬁ(,-ﬃ)@$ﬁ(,-@E4@$.#ﬂ%¹6ﬃ6&Qﬃ6 *ﬁCGvﬂﬁ*ﬀ.-E7FL!#.-86ﬁ*@$.[Dr/_3Dﬃ/G>ﬂﬀ.- 	86@$.- * *ﬁﬃ/.ﬁYÐF;ﬃ6ﬁ(,-ﬃ/Y@ﬂFAﬁ(,-ﬃKE-!-ﬃ6 * *ﬃ6&
G7@-&#ﬃ6% 	 86@-*ﬃ686ﬁ*%1> (5Tﬃ686Ð'ﬃ6&AHYPﬃ+<%%A!- *ﬃ)ﬁ(,-ﬃ)%<@-.-Eﬁ(!-&#ﬀ.#ﬂ%;ﬃ/5#ﬃ6 ﬃ/.ﬁ(:ﬁ*@$.>@:F;@$V- *ﬃ/4ﬃ6&Q&'ﬂﬁ"K+	ﬁ(,vﬁ(,-ﬃ
.-@ﬁ(:ﬁ*@$.=@ﬂF

































































































































































































































J	,-ﬃ3G7@-&#ﬃ6%ﬀ.-E9.-&9ﬃ6 *ﬁCGvﬂﬁ*@$.) *ﬁ(ﬂﬁ*ﬃ6Eﬃ6 ;5#@-5#@ *ﬃ6&)FI@$mﬁ",-ﬃ£86ﬃ/.- *@$ﬀ.-EKG7ﬃ68¸,#4.-< "Gﬀ.

ﬃ686ﬁ<@-.9t	5#5-%ﬃ6 £ﬁ*@










Hosted by The Berkeley Electronic Press
G7@-&#ﬃ6% MFI@$Qª¬« 4.-&
­
5#ﬁM@ﬂF9ﬁ(,-ﬃ%<ﬀµﬂﬃ6%ﬀ,-@-@$&AHumﬃ6ﬁ[  c³ ©'d  f"³ ©$_=.-& [ c³ ©»d f"³ ©ﬂ_MV#ﬃPﬁ(,-ﬃPG>:Ł$ﬀG7!#G






















X	D%<@v *ﬀG2!-%ﬀﬂﬁ<@-.M@$.=ﬁ(,- )@$V- *ﬃ/ﬂﬂﬁ*@$.m
	
 




rHDI H  I L HEﬀ = [$
,














c[  r/_£ar4d z
,
[  t4_6d zB	[  r}_*_6H





















































































































































































































































































































































/ [^l®  c*³ ©Àd
­














J	,- M+	}1P@ﬂF9ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-Eﬁ(,-ﬃN5#@Wﬃ686ﬁ*@$. ﬁ*ﬃ/*G7 >E-!#*.4ﬁ*ﬃ6ﬃ6 >ﬁ(,#:ﬁQﬁ(,-ﬃNﬃ6 (!-%ﬁ*ﬀ.-Eﬃ6 *ﬁ*ﬀG>:ﬁ*@$7@ﬂFKﬁ(,-ﬃ@$Â
ﬁ(,-@E4@$.#ﬂ%¹6ﬃ6&pﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-E>FL!#.-86ﬁ*@$.[Dr/_ 86@$.- < ﬁ*ﬃ/.ﬁF3ﬃ6ﬁ(,-ﬃ/7[ E c*³ E
,
d E f¸³ E
.
_Y@$9[ 5 c*³ F
,







 L.ﬁ(,- K (!#V- ﬃ686ﬁ*@$.m?A+Yﬃ9+<%%3V#ﬃ'1N&# *8/!- * Kﬁ(,-ﬃ7+	}1$ )@ﬂF386@$.- ﬁ(*!-86ﬁ*ﬀ.-EMﬂ%&-ÂLﬁ1#5#ﬃ786@$.4'&#ﬃ/.-86ﬃ>ﬀ.4ﬁ*ﬃ/:%< 
FI@$£ﬁ(,-ﬃK5#@$5T@ *ﬃ6&=@$.-ﬃ	 *ﬁﬃ/5>ﬃ6 *ﬁCGvﬂﬁ*@$¯Eﬃ/.>ﬀ.N[r/t_eH; L.M5#4ﬁ*8/!-%ﬀ6?-+Yﬃ	+	%%A86@$.- *&#ﬃ/ﬁ(,-ﬃ)8/ﬂ *ﬃ	+,-ﬃ/Dﬃ+Yﬃ
































































J	,- £86@$.4'&#ﬃ/.-86ﬃ)ﬀ.ﬁ*ﬃ/Dﬂ%# 3ﬂ *1#G>5-ﬁ*@4ﬁ*8/ﬂ%%<1086@$*ﬃ686ﬁ£ÐF
©
 86@$.- * *ﬁ*ﬃ/.4ﬁ£ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬃY@ﬂFQ?ﬂIHÅﬃHB86@$.-&#ﬁ*@$.#ﬂ%






 U+ ! )>'













 *ﬀG7!-%ﬀﬂﬁ*@$.- /?)+YﬃNEﬃ/.-ﬃ/*ﬂﬁ*ﬃ6&V-4ﬀﬂﬁ*ﬃP (!#D$:%2.-&86ﬃ/.- *@$DC.-Eﬁ*ﬀG7ﬃ6 =FL@$G Fw*:<%ﬁ1¼GR@$&#ﬃ6% p+<ﬁ",.-&
+	ﬁ(,-@$!-ﬁ)86@ﬂDC:ﬁ*ﬃ6 /H	Ñm*ﬂ%ﬁ1pG7@$&#ﬃ6% 9Dﬃ2v (!#V#86%ﬀﬂ * K@:FXY@$5#!-%ﬀQGR@$&#ﬃ6% /HKJ	,-ﬃ0ﬁ(,-ﬃ6@$1M@ﬂFX{@$5#!-%ﬀﬂ &':ﬁ*ﬃ6 
V#ﬂ86µPﬁ@







X	!-¹686µ'?Br/½¾ÒC?'º	@-!-E$&A?¬r/½¾Î_eH3Pﬃ7,#}ﬃKﬁ+@=G>ﬂﬀ. *ﬀG2!-%ﬀﬂﬁ<@-.p ﬃ6ﬁ(!#5- /H	ﬃ6%@+°+Yﬃ9&#ﬃ6 *8/DCVTﬃ>ﬁ(,-ﬃ6 *ﬃ0ﬀ.
&#ﬃ6ﬁ(ﬂ% /?m.-&Mﬁ(,-ﬃKﬃ6Ł#5-%<86ﬁ¶Fg@$G2!-%ﬀﬂ {Fg@$&'ﬂﬁ"7Eﬃ/.-ﬃ/*ﬂﬁ<@-.=< K5#@ﬂ-<&#ﬃ6&ﬀ.MËK5#5#ﬃ/.-&#ŁH


ﬀG2!-%ﬀﬂﬁ<@-. p[I .4Fg@$G>ﬂﬁ*ﬃN86ﬃ/.- *@$DC.-E-_6PPﬃNEﬃ/.-ﬃ/ﬂﬁ*ﬃ6&V-ﬀ.#1¼V#: *ﬃ6%C.-ﬃU86@ﬂDC:ﬁ*ﬃ6 9r4d)t
ﬀ6 <  ﬀ"[<9'_ÓFg@$¯ﬃ/ﬂ86,Q5#ﬂﬀY@:F· "!#V-W`ﬃ686ﬁ}H3XY@$.- *ﬃ68/!-ﬁ<4ﬃ6%<1?ÀV#@ﬁ(,v86ﬃ/.- *@$DC.-E=.-&Q "!#$ﬂﬂ%Aﬁ*ﬀG7ﬃ6 Y+Yﬃ/ﬃ




ﬂ * (!#GRﬃ6 >5#@$5T@$ﬁ*@$.#:%·,#:¹/&# G7@-&#ﬃ6%B@ﬂF;ﬁ(,-ﬃ0ﬁ`1#5#ﬃ
@*[^]®G aﬂﬁ9dﬃ 'a  g_aﬁﬃﬂ:[^]_!ﬁ #"%$'&
+
d Ba°rd(tTd
+,-ﬃ/ﬃ(ﬁbﬃ/5#ﬃ6 *ﬃ/.4ﬁ* 2Nﬃ/:%<¹/ﬂﬁ<@-.NFL@$G ﬁ(,-ﬃi,-&#&#ﬃ/.UE$4G>G>M*.-&#@-G ﬂﬀV-%ﬃHNJ;*!#.-8/:ﬁ*ﬃ6&ﬃ6Ł4Â







Hosted by The Berkeley Electronic Press
 (!#5#5#@-ﬁY@ﬂFÓª¬«9H

ﬀG7%ﬀ%1?' c d f +Yﬃ/ﬃ	Eﬃ/.-ﬃ/ﬂﬁ*ﬃ6&vFw@-G0E$G>Gv)FL*ﬂ%ﬁ`1=G7@$&#ﬃ6%m+	ﬁ(,v86@ﬂDC:ﬁ*ﬃ6 
 c dﬃ f !- *ﬀ.-E86@$.- *ﬁ(4.ﬁ7V#ﬂ *ﬃ6%ﬀ.-ﬃp,#ﬂ¹/&AHPﬃMﬂ&ﬂWD!- ﬁ*ﬃ6&ﬁ",-ﬃiGR@$!#.ﬁ0@ﬂF	&#ﬃ/5#ﬃ/.-&#ﬃ/.-86ﬃPV#ﬃ6ﬁ+Yﬃ6ﬃ/.
 (!#-ﬂ%;4.-&Q86ﬃ/.- *@-ﬀ.-E>ﬁ*ﬀG7ﬃ6 	ﬁ(,#D@$!-E$,vﬁ(,-ﬃK86@$ﬃ"Ã=86<ﬃ/.4ﬁ	ﬀ.vFL@$.4ﬁ@:F;ﬁ(,-ﬃ	 2[ 
P
FI@$K[^n c dn f _Y.-& 
Fg@-9[^ c d f _*_6H


ﬀG2!-%ﬀﬂﬁ<@-.M ` 	[w L.-&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁ	86ﬃ/.- *@-ﬀ.-E$_6£PﬃEﬃ/.-ﬃ/*ﬂﬁ*ﬃ6&v (!#-<ﬂﬂ%mﬁ*ﬀG7ﬃ6 	ﬂ 3ﬀ.v *ﬀG7!-%C:ﬁ*@$.> ﬃ6ﬁ(!#5Q ?
V#!-ﬁYﬃ/.4Fg@$D86ﬃ6&Q86ﬃ/.- *@-ﬀ.-E2ﬁCGRﬃ6 ﬁ@RVTﬃﬀ.-&#ﬃ/5Tﬃ/.-&#ﬃ/.ﬁ)@ﬂFAn c d*n f H£J	,- 	 *ﬀG>5-%1=86@$*ﬃ6 (5T@$.-&# Yﬁ*@9 ﬃ6ﬁ*ﬁ*ﬀ.-E
   a0ﬀ.ﬁ(,-ﬃK86@$.-&#ﬁ*@$.#ﬂ%£,#ﬂ¹/D&=Fw!#.-86ﬁ*@$.- )@ﬂF;¶c/d*f6H
 34- 570- 	
 









Fw@-G 0 *ﬀG7!-%ﬀﬂﬁ*@$.= *ﬁ"!-&#1>@ﬂF; *ﬃ6ﬁ"!#5M 









:ﬁﬂ%%BE$&P5#@ﬀ.4ﬁ* /H)J	,- 9ﬃ6 (!-%ﬁKﬀ.-&#<8/:ﬁ*ﬃ6 9ﬁ(,#:ﬁ@$!#Eﬃ/.-ﬃ/*:%<¹/ﬂﬁ<@-.
@ﬂF£ﬁ(,-ﬃK9V#@ﬂ+	 "µ/#ÄÅ Yﬃ6 *ﬁCGvﬂﬁ*@$ ﬁ"*!-%1iﬂ8686@-!#.ﬁ*ﬀ.-EvFg@-3ﬀ.4FI@$*G>:ﬁ*ﬃ986ﬃ/.- *@-ﬀ.-Eiﬂ Yﬃ6Ł#5#ﬃ686ﬁ*ﬃ6&AH
JBV-%ﬃ>r9VT@$!-ﬁ,-ﬃ/ﬃH 












[D'®}Z¦_·< B *ﬁ*%%-ﬃ6 *ﬁ*ﬀG>ﬂﬁ*ﬃ6&7V1K)V-<ﬂﬀﬂﬁ*ﬃ¯Fwﬂ%<ﬁ19G7@-&#ﬃ6%-+	ﬁ(,K86@ﬂ4ﬀﬂﬁ*ﬃ6 AE$.-@$DC.-E
ﬀ.-&#ﬃ/5#ﬃ/.-&#ﬃ/.-86ﬃ *ﬁ(*!-86ﬁ(!#DﬃH>Pﬃ>@-V- *ﬃ/ﬃ0FL@$G JBV-%ﬃQtOﬁ(,#ﬂﬁ9V#@4ﬁ(,Nﬃ6 *ﬁ*ﬀG>:ﬁ*@$ 95Tﬃ/Fg@-*G VT@$!-ﬁKﬁ(,-ﬃ> "G7ﬃ
!#.-&#ﬃ/7ﬁ(,- 7 *86ﬃ/.#D<@ÀHPJ	,-ﬃ/ﬃ=< =.-@ﬃ"Ã=86<ﬃ/.-861U%@ * 7 *ﬀ.-86ﬃM@$!#75#@4 *ﬃ6&\G7@-&#ﬃ6%3FI@$
­
[Y®AZP_¶C.-86%ﬀ!-&#ﬃ6 =ﬁ(,-ﬃ
ﬀ.-&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁ986ﬃ/.- *@-ﬀ.-EQG7@-&#ﬃ6%Óﬂ 	7 "!#VpG7@-&#ﬃ6%IH
JBV-%ﬃ9t>VT@$!-ﬁ,-ﬃ/ﬃH 








Pﬃ786@$G>5#4ﬃ7ﬁ(,-ﬃ>5#ﬃ/FI@$*G>4.-86ﬃ6 K@ﬂF3ﬁ(,-ﬃ7ﬁ(,#ﬃ6ﬃ7ﬃ6 *ﬁ*ﬀG>:ﬁ*@$ )@$.N> CG7!-%ﬀﬂﬁ*ﬃ6&&'ﬂﬁ(v *ﬃ6ﬁK@ﬂF "G>5-%ﬃ7 *¹6ﬃQtÒ






V41¦=%ﬀ.-ﬃ/7ﬃ6E$Dﬃ6 * *@$.NG7@-&#ﬃ6%V#ﬂ *ﬃ6&@$.86@ﬂﬀﬂﬁ*ﬃ6 0ﬃ6Ł$ﬁ"*ﬂ86ﬁ*ﬃ6&FL@$Gﬁ(,-ﬃ7 (!#5#5-%ﬃ6&\,- *ﬁ*@$1%*[^]_6H2J,-< 
86@$*Dﬃ6 (5#@$.-&# )ﬁ*@>!- *ﬀ.-E=ﬁ(,-ﬃ2ﬃ6E-ﬃ6 * *@$.M5#5#D@$ﬂ86,=&#ﬃ6 *8/ﬀV#ﬃ6&Pﬀ.








]`_ﬁN%? 	ard"tQ.-& *@$G7ﬃ7ﬀ.ﬁﬃ/*ﬂ86ﬁ*@$.- 0+	ﬁ(,Nﬁ(,-ﬃ>ﬁCGRﬃ>DC4V-%<ﬃ=]Kﬃ
!- *ﬃ6&\.-&U *ﬁ(4.-&'&G7@$&#ﬃ6%Y *ﬃ6%ﬃ686ﬁ*@$. ﬁ*ﬃ686,#.- #!-ﬃ6 Mﬃ=ﬃ/G>5-%@14ﬃ6&AHNÉ@-ﬃ6@ﬂﬃ/6?Bﬁ(,-ﬃ=86@$.-&#ﬁ*@$.#ﬂ%,#ﬂ¹/4&# 
ﬀ.Uﬁ(,-ﬃp5#@4W`ﬃ686ﬁ*@$.- =ﬃ=ﬃ6 *ﬁ*ﬀG>ﬂﬁ*ﬃ6&\V41N'ﬁ*ﬁC.-EUp86@ﬂŁ4Â`5#@$5T@$ﬁ*@$.#ﬂ%	,#ﬂ¹/4&# QG7@-&#ﬃ6%IH

!#D$:%YFw!#.-86ﬁ<@-.



















&#ﬃ6 *ﬀﬃ6&&#CDﬃ686ﬁ*@$.#_6?m,-@+Yﬃ6ﬃ/ﬁ	 K.-@ﬁ	V-<E=@ﬂFÓRCGv5#@ﬂﬃ/G7ﬃ/.4ﬁ	@ﬂﬃ/*ﬂ%%IH3J	,- 	 K.-@ﬁ	7 (!#*5# *ﬀ.-EMﬃ6 (!-%ﬁ	ÐF










_B 	G7 * (5Tﬃ686Ð'ﬃ6&'_6H	 IﬁY+Y@$!-%&iVTﬃ+Y@$Dﬁ(,+),-<%ﬃ)ﬁ*@25#!-ﬁYﬃ
A@$ﬁﬀ.QG>4µﬀ.-E7ﬁ(,-ﬃ
5#@4W`ﬃ686ﬁ*@$.86@$.- *ﬁ".ﬁK86%@ ﬃMﬁ*@rv+	ﬁ(,Dﬃ/ﬂ%3&'ﬂﬁ"45#5-%<8/ﬂﬁ<@-.- /HNPﬃQﬂ% *@Pﬃ/5T@$ﬁ7ﬁ(,-ﬃ>86@-.- *ﬃ/:ﬁ*ﬃp½Ò






PﬃYD *ﬁ*%1>5#ﬃ6 *ﬃ/.4ﬁ*ﬃ6&Q)Eﬃ/.-ﬃ/*:%'G7ﬃ6ﬁ(,-@-&>@ﬂF86@-.- *ﬁ(*!-86ﬁ*ﬀ.-E7G>5#5-ﬀ.-E £FL@$GFL!-%%'&'ﬂﬁ")ﬃ6 *ﬁ*ﬀG>ﬂﬁ*ﬀ.-E¶Fw!#.-86ﬁ*@$.- 
ﬁ*@@$V- *ﬃ/ﬃ6&&'ﬂﬁ(Mﬃ6 ﬁ*ﬀG>ﬂﬁ*ﬀ.-EMFL!#.-86ﬁ*@$.- 7+,-86,ﬃ6 "!-%<ﬁ 2ﬀ.ﬃ6 *ﬁ*ﬀG>ﬂﬁ@$ 2: *1»Gv5-ﬁ*@ﬁ*8/ﬂ%%1Pﬃ#!-<ﬂﬂ%ﬃ/.ﬁvﬁ*@p
 (5Tﬃ686'ﬃ6&
Ç
Ëu°ﬃ6 ﬁ*ﬀG>ﬂﬁ*@$eHJ	,- M< p5#@ﬂ+Yﬃ/Fw!-%KG7ﬃ6ﬁ(,-@-&¼4.-&¼5#5-%8/ﬂﬁ*@$.@:F9<ﬁ=ﬀ.Eﬃ/.-ﬃ/*ﬂ%KV-ﬀﬂﬁﬃ
E$,4ﬁ	86ﬃ/.- *@$Dﬃ6&p&'ﬂﬁ(0 *ﬁ"*!-86ﬁ(!#ﬃ9ﬃ6 "!-%<ﬁﬃ6&ﬀ.7Eﬃ/.-ﬃ/*ﬂ%¹6ﬃ6&Nﬃ6 *ﬁ*ﬀG>ﬂﬁ@$@ﬂFÓ94V#@ﬂ+	 (µ/TÄÅ 9[r/½¾¾4_£ﬃ6 *ﬁ*ﬀG>:ﬁ*@$6H
J	,- 5#@-5#@ *ﬃ6&=Eﬃ/.-ﬃ/*:%<¹6ﬃ6&Mﬃ6 *ﬁCGvﬂﬁ*@$@ﬂﬃ/86@$GRﬃ6 3ﬁ(,-ﬃ)&#ﬃ"'86ﬃ/.-86<ﬃ6 )@ﬂF;ﬁ",-ﬃ86@$GvG7@$.-%1Q!- *ﬃ6&M9V#D@+ (µ/#Ä§ 
ﬃ6 *ﬁ*ﬀG>:ﬁ*@$KV41ﬂ%%@+C.-ENﬀ.4FI@$*G>ﬂﬁ<4ﬃ>86ﬃ/.- *@$ﬀ.-EP.-&Pﬀ.-86@$5#@$*:ﬁ*ﬀ.-E86@ﬂﬂﬀﬂﬁ*ﬃQ5#D@$86ﬃ6 * ﬃ6 /H

ﬃ686@$.-&#%1?£+Yﬃ
86@$.- *ﬁ"*!-86ﬁ*ﬃ6&.N@$ﬁ",-@E@$.#ﬂ%¹6ﬃ6&ﬃ6 *ﬁ*ﬀG>:ﬁ*ﬀ.-EMFL!#.-86ﬁ*@$.Uﬁ(,#ﬂﬁ7,#ﬂ 9ﬁ(,-ﬃ=&#@$!#V-%ﬃp@$V#!- ﬁ(.-ﬃ6 * >5#@$5Tﬃ/ﬁ1HMPﬃ
G>ﬂﬀ.-%1986@-.- *&#ﬃ/ﬃ6&7ﬁ(,-ﬃ£ *86ﬃ/.#@)+,-ﬃ/ﬃﬁ(,-ﬃ386ﬃ/.- *@-ﬀ.-EG7ﬃ686,#.- (G £ (5#ﬃ686Ð'ﬃ6&786@$*ﬃ686ﬁ%<194.-&986@$.- *ﬁ"*!-86ﬁ*ﬃ6&
N@$.-ﬃ"ÂL ﬁ*ﬃ/5Uﬃ6 *ﬁ*ﬀG>ﬂﬁ@$0ﬁ(,#ﬂﬁ7ﬀG>5#@ﬂﬃ6 >@$.U@-!#7ﬀ.-<ﬁC:%ﬃ6 *ﬁCGvﬂﬁ*@$6HUPﬃp,#}ﬃ= (,-@ﬂ+.U+	ﬁ(,¦ *ﬀG2!-%ﬀﬂﬁ<@-.
 *ﬁ(!-&#1Mﬁ",#ﬂﬁ	Eﬃ/.-ﬃ/*:%<¹6ﬃ6&Pﬃ6 ﬁ*ﬀG>ﬂﬁ*@$  "!#5#ﬃ/@$)ﬁ*@v9V#@ﬂ+	 (µ}#ÄÅ 	ﬃ6 *ﬁCGvﬂﬁ*@$Y+),-ﬃ/.p86ﬃ/.- @$ﬀ.-EiGRﬃ68¸,#.- (G
 9ﬃ6 *ﬁCGvﬂﬁ*ﬃ6&P86@$.- < ﬁ*ﬃ/.ﬁ%<1P.-&ﬁ(,-ﬃ>ﬃ6 (!-%ﬁ* 24ﬃ7&'*G>ﬂﬁ<8vC.Fw}@$@ﬂFYﬁ(,-ﬃ>Eﬃ/.-ﬃ/*:%<¹6ﬃ6&Uﬃ6 *ﬁ*ﬀG>ﬂﬁ@$	+),-ﬃ/.
ﬁ(,-ﬃ/ﬃ< Y&#ﬃ/5Tﬃ/.-&#ﬃ/.ﬁY86ﬃ/.- *@$DC.-EÀH£Pﬃ!- *ﬃ6&=ﬁ(,-ﬃ	@-.-ﬃ"ÂL *ﬁ*ﬃ/57ﬃ6 *ﬁCGvﬂﬁ*@$¯ﬁ*@Eﬃ6ﬁ(,-ﬃ/B+<ﬁ",79V#@ﬂ+	 (µ}#ÄÅ £ﬃ6 *ﬁCGvﬂﬁ*@$
.-&7Eﬃ/.-ﬃ/*:%<¹6ﬃ6&=9V#@ﬂ+	 (µ}#ÄÅ Aﬃ6 ﬁ*ﬀG>ﬂﬁ*@$¬@$.7) *ﬀG7!-%ﬀﬂﬁ*ﬃ6&>&'ﬂﬁ"	 *ﬃ6ﬁ£ﬁ",#ﬂﬁ;ﬀ.-86%ﬀ!-&#ﬃ6&Mﬀ.4Fg@-*G>ﬂﬁ*ﬃY86ﬃ/.- *@-ﬀ.-E'H
 L.=ﬁ",-< )ﬃ6Ł#G>5-%ﬃK&'ﬂﬁ(ﬂ ﬃ6ﬁ/?-@$.-ﬃ"ÂL *ﬁ*ﬃ/5=ﬃ6 *ﬁCGvﬂﬁ*@$&#&.-@ﬁCGv5#@ﬂﬃG7!-86,=@$.=ﬁ(,-ﬃKEﬃ/.-ﬃ/ﬂ%<¹6ﬃ6&N9V#D@+ (µ/#Ä§ 









ﬃ686ﬁ*@$.MÒ#H rYFI@$£ﬃ6 *ﬁCGvﬂﬁ*ﬀ.-E>ﬁ(,-ﬃ5#D@Wﬃ686ﬁ*@$.>ﬁﬃ/*G7 /H£J	,- 	+Y@$!-%&














[w¤ ±²¯³ ´ _ Kﬁ(,-ﬃ>º	%ﬀV#ﬃ/ﬁ0 (5#ﬂ86ﬃ7@ﬂF£FL!#.-86ﬁ*@$.- K@ﬂFY








  :/2/  :-5
 /   .*   
 
!2 66* 6/ 5 /  
0  
 5  / 2/-1
0 5   /     / 

/  / 2</.
6 *
J	,-ﬃ)FI@%%@+C.-E=%ﬃ/G>G>v 	FL@$G 4.M&#ﬃ/	uA4.=ﬃ6ﬁﬂ%IH;[It4_6H
2 ﬃ ﬃ! -Hm ' "E ' L 1ﬀ &1   ﬂ H ﬂ  ﬀ E!¤ ± ² ³ ´ 1ﬀ
­
L ﬂ HI L
; L C
E ﬂ ﬀ(L F4IF ﬂ H<ﬀ ﬂ F- GE! )-F4EGH
HH ﬂ FF4H7L + ﬂ C   Eﬀ H + ﬂ ﬀ ﬂ !#-H1ﬀª¬« I H>n c [I¤ ± ² ³ ´ _ EKFﬃL I" ﬁﬀ H + ﬂ ﬀ ﬂ ! Hﬁﬀ
¡
 IC%BI L ﬂ ﬀ ﬂ 
&
ﬂ
























I HDI Fﬁﬀ JF4C C-J0ﬀ &1
k4 ﬂ:[D'®ﬂªA«7d
­
_) IC%BJGL  L H Hﬀ0J0
­
























































































































































ﬁ*@ﬁ<8/:%<%1%<ﬀ.-ﬃ/=+<ﬁ",+	ﬁ(,ﬀ.!-ﬃ/.-86ﬃP8/!#ﬃNkyayk4 ﬂ °k4	©ﬂ?#?Y+,-ﬃ/ﬃNk©ﬂ?P p. C.!-ﬃ/.-86ﬃ8/!#ﬃ

















































































  &  *  
 





 / 2/0 5  
/    
J	,-ﬃ0FI@%%<@ﬂ+	ﬀ.-EMﬁ(,-ﬃ6@-ﬃ/G [g.&#ﬃ/KuA4.m?t4t_	5#@ﬂ-&#ﬃ6 9>ﬁ*ﬃ/Gv5-%C:ﬁ*ﬃ0Fg@$)5#@ﬂ-C.-Ep: *1»Gv5-ﬁ*@ﬁ*89%ﬀ.-ﬃ/ﬁ1













@$m@:F»ﬁ(,-ﬃ£@-.-ﬃ"ÂL *ﬁ*ﬃ/5K @%ﬀ!-ﬁ*@$.K@ﬂF#ﬁ(,-ﬃﬃ6 *ﬁ*ﬀG>ﬂﬁ*ﬀ.-EYFL!#.-86ﬁ*@$.=[It_£[^ÐF'@$.-ﬃY!- *ﬃ6 Aﬁ(,-ﬃYﬂ&ﬂWD!- ﬁ(G7ﬃ/.4ﬁ86@-.- *ﬁ(.4ﬁ "©ﬂ? ³ ©#_6H
J	,-ﬃ=ﬁ(.-Eﬃ/.4ﬁK (5#ﬂ86ﬃ=n f an f [I¤ ± ² ³ ´ _Fg@-Kﬁ(,-ﬃM5#*GRﬃ6ﬁ*ﬃ/
­




[w¤ ±²¯³ ´ _m@:F'ﬁ(,-ﬃ3 *86@-ﬃ6 ;ﬂﬁ;¤ ±²³ ´ FwD@$Gﬂ%%86@$ﬃ686ﬁ*%1K (5#ﬃ686Ð'ﬃ6&Q5#4*G7ﬃ6ﬁ(D<8£ "!#V4Â`G7@$&#ﬃ6% K[^IHÅﬃHﬀ?} (!#V4Â`G7@-&#ﬃ6%< 
@ﬂF£ﬁ(,-ﬃ9ﬂ * "!#G7ﬃ6&M *ﬃ/G7ﬀ5#*4G7ﬃ6ﬁ(82GR@$&#ﬃ6% £_Fg@$ﬁ(,-ﬃ0&# *ﬁ(ﬀV#!-ﬁ*@$.
­
H




-H£ c d/}/*d'© ' "< I  I   BE ' L%ﬁﬀ& ﬂ HIEKFﬃL"E9 b¤ ±²³ ´  = [ £_ EGFﬃL I" 1ﬀ ﬂ EGF-%$ L H6+  L HI! ﬂ HEﬀE





































d)T © _*_ ﬂ  L E ',= k4i[¨'®
© d
­






d)T © __<: L0L J0! "H ﬂ H
H UI!"I H E kM[#®9©md
­






d3T$©$__ L +40CI 
   I F II ' ﬁUE L ﬂ HI L
; L,.














[Iª « _6 [ItÒ_




















































































L  1" 
0F
ﬂ


































































ﬃ)ﬁﬀ  L J,++?ﬀ L
L I F H< +DF- F4CE?H< L HI!
ﬂ















 L H +?ﬀ E%
C-HIEKFDE	k ﬂ






























































































_< EﬀH0 7-9 :)$! E1 ﬁﬀ C
EKF H
ﬂ













































































Hosted by The Berkeley Electronic Press
   5      /  5 /  














































































Ñ'@-7ﬃ/G>5-ﬀ8/ﬂ%K5#@$86ﬃ6  Qﬁ(,-ﬃ6@-1+Yﬃpﬃ"FIﬃ/vﬁ*@P4.&#ﬃ/ 34ﬁQ.-&Pﬃ6%%C.-ﬃ/P[Dr/½½Á_eHX{@$.-&#ﬁ*@$.Í[^ﬀ_=.-&






































































































































































































*.-&#@-GﬂﬀV-%ﬃ6 9+	ﬁ(,5#@$V#V-%ﬁ1 9¬H	Pﬃ>ﬂ * "!#G7ﬃ9ﬁ(,-ﬃ0FI@%%@+C.-Ep5#D@$5#@$Dﬁ*@$.#ﬂ%;,#ﬂ¹/4&# 9G7@-&#ﬃ6%AFI@$n c
.-&Mn f 
  [^]	®ﬀ a ﬁ0d  a   _£aﬁ ﬂ ³
 
[^]_!ﬁ( " $ &
+
d Aa rd(t#d
+,-ﬃ/ﬃﬁﬃ/5#Dﬃ6 *ﬃ/.ﬁ {0ﬃ/ﬂ%¹/ﬂﬁ*@$.vFL@$G ﬁ(,-ﬃ,-&#&#ﬃ/.OE$G>G>0*.-&#@$G DC4V-%<ﬃ"H£J	,-ﬃKV#ﬂ *ﬃ6%ﬀ.-ﬃ2,#:¹/&
ﬃﬂ ³
 




















7 Yﬁ(,-ﬃ)ﬁ(*!#.-8/ﬂﬁ*@$.v86@$.- *ﬁ".ﬁ@ﬂFAﬁ(,-ﬃ)&#< ﬁ(ﬀV#!-ﬁ*@$.mHYJ	,-ﬃV-ﬂﬀﬂﬁ*ﬃ)&# *ﬁ(ﬀV#!-ﬁ*@$.





















































































































































































































































































Hosted by The Berkeley Electronic Press







	>< 	!- *ﬃ6&=ﬁ*@Kﬃ6 *ﬁCGvﬂﬁ*ﬃ
­






6ﬃ! "	#6$&% 5&')(*!;:! *;8+,-&:%G3./ 6,%!48ﬁ0ﬂ*!-&:	ﬃ:=61*.&:	8ﬁ02(3 :ﬃ:4	&:;:- 8
 :65$*!-ﬀﬂ*ﬁ "#%ﬁ6$-&:&G8 7ﬂ*ﬁ "	#%ﬁ 1%ﬁ#9'*:&';*, ﬂ#%ﬁ#ﬃ:ﬃ3;'*.% 5 :"'* :	
7 <',<*'	="9%><"*:?%ﬁ 5':<@#ﬃ:9% :9'*5
 :65$*, 5"ﬀA*ﬁ &5 54:	/63&:&B53*!8
ﬃﬁﬀ-&:65$*ﬁ &5CD*ﬁ "#FEG-&:65$*ﬁ &5"CD*! : :44H!*! :!4I&H1JK7	L6$M-ﬀ=N4OPRQS2ﬀ&G8
ﬃTﬀ-&:65$*ﬁ &5CD*ﬁ "#FEG-&:65$*ﬁ &5"CD*! : :44H!*! :!4H1JK7	L6$M-ﬀT;N4O-TUQS2ﬀT 8
P,ﬀ	&:&B53*, &5&CD.% 5&'EV&:&B53*, K5CD*!-&:!ﬃ:44&H*!-K:4IH>J7!P
-Tﬀ	&:&B53*, &5&CD.% 5&'EV&:&B53*, K5CD*!-&:!ﬃ:44&H*!-K:4&H>J7!-T
: 3ﬁﬂﬀ :!CD,P%*.	/9CD"H1-&:"%G3ﬁ/ 6,%!48H,CD.&'!ﬃ:W7ﬂ'.
 :ﬂ.9*:	':#;:9% :<&'K	A	' 1;:5 54:O-&:9%K3!/X5
7Y
-&:ﬂ.%><ﬃ1K'Zﬁ &5 3K:	%,#"'\[ :ﬂ*'&3%><'= :];: :ZPM:<ﬂ^T_%>< 3, ""%1<;1;% 5'KIa`
,B,ﬀ=6I(K6bﬃc 6d : 3,=8.dG8	e=60: 3>&f'!
	6g :!CD'!9f-5':< 62&G8&8 8&8
,ﬂTﬀ=6I(K6bﬃT9c 6d : 3,=8.dG8	e=60: 3>&f'!
	6g :!CD'!9f-5':< 62T 8&8 8&8
Æ




   5  
'ih ﬃjlk











































[D'®}Z¦_Bﬁﬃ/*G7 3ﬀ.=&#ﬃ/.-@$GRC.#:ﬁ*@$34.-&i.-!#G7ﬃ/*ﬂﬁ@$B8/.-86ﬃ6%m@$!-ﬁ/H£ L.!-ﬃ/.-86ﬃK8/!#Dﬃ@:F·94V#@ﬂ+	 (µ/TÄÅ 3V-ﬀﬂﬁﬃ





































































































































































































Ñ£ﬀ *ﬁ*%1?m+Yﬃ7+	%%£ (,-@ﬂ+Íﬁ(,#:ﬁ  M[Ik4i[^] c d*] f _0®-ZP_a k[gn c)¥ ] c dn f9¥ ] f _
 zªQ[^] c d*] f _+,-ﬃ/ﬃ7Z [^n c dn f _6H
























































































































































































































































































































































































Hosted by The Berkeley Electronic Press
a 











































































km[^n c B$Adn f B$$_¤>[^ c¥ Ad* f	¥ =®}Z¦_
¤>[^n c{¥ Ad*n f¥ $_¤>[^ c	¥ Ad f	¥ Q®}n c	¥ Adn f¥ -_
a








































































































































































































































































































































































































































































km[^nBc ¥ Ad*nAf ¥ $_¤>[^Kc ¥ Ad*)f ¥ M®}ZP_*¤>[^nBc2$p®}nBc ¥ ¬d*nAf ¥ -_*¤>[^nAf)B$Q®}nBc ¥ AdnAf ¥ -_

























































































































































































































































































































































































































































Hosted by The Berkeley Electronic Press














































































km[^n co ] c d*n fo ] f _
zª=[^n c dn f _

km[^n c¥ ] c dn f	o ] f _
zªQ[^] c dn f _

k[gn cYo ] c dn f	¥ ] f _
zª>[^n c d*] f _

km[^n c¥ ] c d*n f	¥ ] f _
zª=[^] c d] f _























































































































































































































































 !"E1 ﬁ L
' ﬂ
L%  EKF C
EKJ&F4HIF
+?ﬀ EC  L0L% L6?

5#ﬀ.-Eﬃ/`Â £ﬃ/%ﬀﬂE'?mÈ	ﬃ6+ £@-*µ'H
8¸µﬂﬃ6%I?m¿BHﬀ?4!)%ﬀﬂ * ﬃ/.m?'XKHﬃ 'H ?
Ç














IC !"E1 ﬁ L6?  4@$,#.- º@$5#µ4ﬀ.- #).-ﬃ/ *ﬁ1p¿3ﬃ6  /?#:%<ﬁCGR@$ﬃ?#ÉN>H
XY%ﬀ}1$ﬁ@$.m?	>H% vH9[r/½Î¾4_6H°Ë G7@-&#ﬃ6%KFI@$=ﬂ * *@-86ﬀﬂﬁ*@$.ﬀ.V-4ﬀﬂﬁ*ﬃU%<ÐFIﬃPﬁ(V-%ﬃ6 N.-&ﬁ* p5#5-%8/ﬂﬁ*@$.ﬀ.







XY%ﬀ}1$ﬁ@$.m?£>H  >H£.-&\X	!-¹686µ'?  ÀH[r/½¾4Ò_6HNÉP!-%ﬁ*ﬀﬂﬁﬃMEﬃ/.-ﬃ/*ﬂ%¹/ﬂﬁ*@$.- =@ﬂFKﬁ(,-ﬃp5#@$5T@$ﬁ*@$.#ﬂ%	,#ﬂ¹/4&# 
G7@-&#ﬃ6%[^+<ﬁ",=&#< 8/!- * *@$.#_6? ;EGJﬀ




9V#@ﬂ+	 "µ/#?->HA[r/½¾4¾_6H'!K45-%C4.4Â`G7ﬃ6ﬃ/)ﬃ6 *ﬁ*ﬀG>ﬂﬁ*ﬃK@-.=ﬁ(,-ﬃ25-%ﬀ.-ﬃ?: F4F ﬂ  L E)7H ﬂ HI L HIC L  A¬rﬀ$ÎÒ 
mrﬀ$¾½#H
9V#@ﬂ+	 "µ/#?Y>H[Dr/½¾½_eH !K5-%ﬀ.4Â`G7ﬃ6ﬃ/Mﬃ6 *ﬁCGvﬂﬁ*ﬃN@$.ﬁ",-ﬃ5-%ﬀ.-ﬃUPﬃ/µU86@$.4ﬃ/E4ﬃ/.-86ﬃ?uA u£?	.-&ﬁ(,-ﬃ
VT@$@ﬁ *ﬁ(*5m? ﬃEKJ0ﬀ0F ﬂ =EJUHI& ﬂ ﬀ




H 'H9[Dr/½¾Á_eH¼J	,-ﬃ=W@ﬂ1@ﬂF986@-5#!-%C: /DC:ﬁ*ﬃP&# *ﬁ(ﬀV#!-ﬁ*@$.- +	ﬁ(,E4<4ﬃ/.








ﬁ(ﬂﬁ< ﬁ*8/ﬂ%ﬀ.4Fgﬃ/Dﬃ/.-86ﬃ5#@-86ﬃ6&'!#ﬃ6 BFg@-AV-ﬀﬂﬁﬃËK*,-ﬀG7ﬃ6&#ﬃ/.7XY@-5#!-%C: /?
 ﬃEKJ0ﬀ0F ﬂ =E Hﬃ:)!#ﬁﬀ
I C ﬂ F 7H ﬂ HI L HIC ﬂ -: L






@$V-ﬀ.- /?ﬃ 'HA[r}½½Î_6HÀXY@$ ﬃ/.-C.-E>ﬂﬁY*.-&#@$GO?$86,#*:86ﬁ*ﬃ/¹/ﬂﬁ*@$.- /?486@$.}Wﬃ68"Â




! +;EﬀL I J0! I F  I EﬀL H
ﬂ
HI L HIC L 	ﬂ?





Hﬀ?m4.N&#ﬃ/KuA.m?mÉHA.-&NPﬃ6%%ﬀ.-ﬃ/6?	 'H3[r}½½Ò_6HK .-ﬃ"ÃQ86ﬃ/.ﬁ0ﬃ6 *ﬁ*ﬀG>ﬂﬁ*@- @:Fﬁ(,-ﬃ>V-DC:ﬁ*ﬃQ "!#$ﬂﬂ%
FL!#.-86ﬁ*@$.=FI@$ﬁ(,#ﬃ6ﬃ7G7@-&#ﬃ6%< }?-: F4F  











!#V-ﬀ.m?N>Hi[r}½½#r/_6H  wE$.-@$*V-%ﬁ1 .-&b86@$ ﬃ¼&':ﬁ(#? 3 : F4F
ﬂ
 L E 7 H
ﬂ
HI L HI C L
 ;[ ﬀ$_e»t4tAﬀ*ﬀ 
»t4tÒÌ#H















 $ﬂ86@-V- *ﬃ/.m?#ÉH$.-&D!)ﬃ6&#ﬀ.-E'?È0HA[r/½½4Ò_6HAXY@$4 *ﬃ/.-ﬀ.-E>ﬂﬁ*4.-&#@$G C.=E4ﬃ/.-ﬃ/*ﬂ%m (G>5-%ﬃK (5#:86ﬃ6 {4.-&i*4.-&#@$G




HI L HIC L A'Î4ÎAﬀ 
»Î¾4Á#H
Æ





























ﬁ(@$.-EY86@$.- * *ﬁﬃ/.-8619@ﬂF# *ﬃ6%ÐF ÂL86@-.- * *ﬁ*ﬃ/.4ﬁ;ﬃ6 *ﬁCGvﬂﬁ*@$ }mEﬃ/.-ﬃ/*ﬂ%ﬂﬁ(,-ﬃ6@$D1.-&7.K5#5-%8/ﬂﬁ*@$.























@-V-C.- }?ﬃ 'H[wt#r/_eH'um@-8/ﬂ%%<1=ﬃ"ÃQ86ﬃ/.4ﬁﬃ6 ﬁ*ﬀG>ﬂﬁ*@$.v+	ﬁ(,=V-<ﬂﬀﬂﬁ*ﬃKE$,4ﬁ
86ﬃ/.- *@-ﬃ6&M&'ﬂﬁ(#HJAﬃ686,#.-8/ﬂ%ÓDﬃ/5#@$ﬁ	.#6HÀ½½#?-K$ *@$.@ﬂF3<@4 *ﬁ(ﬂﬁ* *ﬁ<86 }H
Ç
@$V-ﬀ.- /? ÀHÓ[r}½¾½_eH3J	,-ﬃ>.#ﬂ%1- * @ﬂF.-&#@$G7¹6ﬃ6&P.-&.-@-.4Â`*.-&#@$G7¹6ﬃ6&PËK I

ﬁ(ﬃ/ﬂﬁ"G7ﬃ/.ﬁﬁ(ﬀﬂ% !- C.-E





UH 7ﬁﬀ&-IC  9; L 
ﬂ
ﬀ C% H KEUE 
=











Hosted by The Berkeley Electronic Press
Ç@$V-ﬀ.- /?T 'H3[r/½4¾½V#_6H)Ê3**:ﬁ(>ﬁ@' *Ë)&#&#ﬃ/.-&'!#Glﬁ*@'Ë.-ﬃ6+5#5#@-ﬂ8¸,ﬁ*@=8/!- (:%;ﬀ.4FIﬃ/ﬃ/.-86ﬃQﬀ.PGR@$ﬁ(ﬂ%ﬁ1









¾½#Ð½tAﬀ$¾`? E! + J&Hﬁﬀ(L ﬂ F 
 ﬂ Hﬁ! ﬂ HIC L IH : ++?UI C ﬂ HIEKFﬃL  ;[wÒ_6 ﬀ$ÎÎ#H
Ç
@$V-ﬀ.- /?  'H[r}½½t_6HÀÊ£ *ﬁ*ﬀG>:ﬁ*@$.>@:Fﬁ(,-ﬃ)ﬁ*ﬀG7ﬃ"ÂL&#ﬃ/5#ﬃ/.-&#ﬃ/.4ﬁﬂ8686ﬃ6%ﬃ/*:ﬁ*ﬃ6&=Fw:<%ﬀ!#ﬃ)ﬁ*ﬀG7ﬃKG7@-&#ﬃ6%'ﬀ.>ﬁ",-ﬃ5#ﬃ6 ﬃ/.-86ﬃ
@ﬂFB86@$.4Fg@-!#.-&#C.-E=FLﬂ86ﬁ*@- /?  IE!#-Hﬀ
I  ﬂ A'Ì4t#r
»ÌÌ ﬀ'H
Ç
@$V-ﬀ.- /?T 'H£[r/½½¾4_6HYÉPEﬀ.#ﬂ%B *ﬁ(*!-86ﬁ"!#*ﬂ%;G7@-&#ﬃ6% Kﬃ/ (!- K ﬁ(*!-86ﬁ(!#*:%;.-ﬃ6 *ﬁ*ﬃ6&PG7@-&#ﬃ6% 9ﬂ ﬁ@$@% )FI@$8/!- (ﬂ%
ﬀ.4FIﬃ/ﬃ/.-86ﬃ?47 = ! +ﬃEﬀL IJ0! EKF ;ﬀ EﬀL5+D
C-HL4 Eﬀ ﬂ E!#!"EKF#7?FﬃL%)3






@$V-ﬀ.- /?T 'H£[r/½½½4_6HYÉPEﬀ.#ﬂ%B *ﬁ(*!-86ﬁ"!#*ﬂ%;G7@-&#ﬃ6% Kﬃ/ (!- K ﬁ(*!-86ﬁ(!#*:%;.-ﬃ6 *ﬁ*ﬃ6&PG7@-&#ﬃ6% 9ﬂ ﬁ@$@% )FI@$8/!- (ﬂ%
ﬀ.4FIﬃ/ﬃ/.-86ﬃ?IF=ÉHmº)ﬂ%%<@-*.N.-&p>Hmﬃ/*1[^ﬃ6&# (_6? 7 H ﬂ HI L HI C ﬂ Eﬁ 1 L"I F + I ﬁ!"IEUE  = .30 F&-I $










86ﬃ/.- *@-ﬀ.-EQ!- *ﬀ.-EQ "!#*@E$:ﬁ*ﬃGv*µﬂﬃ/ }?D:   7 + I ﬁ!"IEUE 
=
  -H E1 KEUE &I C
ﬂ
I L0L J L¸?#ﬀ*µ-,!- *ﬃ/6H
Ç




























@$V-ﬀ.- /?  'Hﬀ?
Ç
@4ﬁ(.-ﬁ*¹/µ1?ÀË7H»4.-&A,#ﬂ@À?»u¯H;[r/½½ ﬀ$_6HAÊ£ ﬁ*ﬀG>ﬂﬁ*@$.=@ﬂF3ﬃ6E$Dﬃ6 * *@$.=86@-ﬃ"ÃQ86ﬃ/.ﬁ* )+,-ﬃ/.= *@-G7ﬃ9ﬃ"Â
















µ4%C46?mË2H£[r/½4Ò½_6HÑ'@$.-86ﬁ<@-.- K&#ﬃRﬃ/5#ﬁ<ﬁ<@-.=.M&#ﬀG7ﬃ/.- *@$.- *ﬃ6ﬁ0%ﬃ/!# 9G>E4ﬃ6 /? ?J
'














4.9&#ﬃ/£u¬.m?ﬂÉH»[Dr/½½Î_eHÈ	@$.#5#4*G7ﬃ6ﬁ(D<8Yﬃ6 *ﬁCGvﬂﬁ*@$ B@ﬂF'ﬁ(,-ﬃ	V-4ﬀﬂﬁ*ﬃY (!#-ﬂ%-FL!#.-86ﬁ*@$.>!#.-&#ﬃ/£*4.-&#@$G
86ﬃ/.- *@-ﬀ.-E'?7 H
ﬂ

























@$V-ﬀ.- /?  'HÓ[wt_eHÓu·@$8/ﬂ%%1Nﬃ"ÃQ86ﬃ/.ﬁ)ﬃ6 *ﬁ*ﬀG>:ﬁ*@$.M@ﬂF3G7!-%ﬁ*ﬀﬂﬁﬃ
 (!#D$:%mFw!#.-86ﬁ<@-.Mﬀ.M%@$.-Eﬁ(!-&#ﬀ.#ﬂ%£ ﬁ(!-&#ﬃ6 /H3J¬ﬃ68¸,#.-8/ﬂ%£ﬃ/5#@-ﬁ.#6H'¾4t#?-K<- *@$.@ﬂF33@ ﬁ(ﬂﬁ* *ﬁ*86 /H
4.P&#ﬃ/7uA4.m?;ÉHA.-& 3!m?£H3[wt#r/_eHQXY@$GvG7ﬃ/.ﬁ0@$.$ .4Fgﬃ/Dﬃ/.-86ﬃ=Fg@$¶ *ﬃ/G7ﬀ5#*4G7ﬃ6ﬁ(8MG7@$&#ﬃ6% /7 @$G7ﬃ








4.N&#ﬃ/ 3ﬁ}?mË2HA.-&NPﬃ6%%ﬀ.-ﬃ/6?	 'HY[r/½½Á4_6H 
ﬂ
 EKF&ﬁ1ﬀ"0-F C 
ﬂ
F ;! + Iﬀ
I C
ﬂ










































































H_V Ô H_5  #ÀÔ ﬁ ];V H65 HÀÔﬁ ﬁÀÔ

H65<I0HH0HH ﬁ # H_5<IH I VÀÔ  ﬁ
h fif
Ô H_5  I I I0H







#  I'Ô H65UV'Ôﬁ#H V H65^Ô   ]

ﬁ H_5<I'ÔﬀV'Ô 0H #
h fif




H_5<IV]ﬃV V ] #

I













































































H_V(H ﬁ H_5 H

 H_5   ﬁ ]  V H_5 

H IÀÔ #0H H_5 ÀÔ V&V'Ô-Ô
h f f








 H_5  ﬁH ]@I ﬁ&V H_5  # ﬁH ﬁ'ÔIH
h f f
 H_5 0H #0H I H_5  I'Ô

IV] H_5  # # ﬁÀÔ H_5 
































































] ﬁ&VÀÔ H65 
























 #ÀÔ V # 7H65

I 0HV] # #










H65 ﬁ  ] ] ﬁ H65

IH #  H_5 #H ﬁ #&V I H65 #0H I 












H65 ] #0H0H ] H65 # ﬁ

I ﬁ H_5 ﬁV]mÔ V&V H65 ﬁ&V
 













]@I'Ôﬁ# H65 # # ﬁ ﬁ H_5 # ﬁ




























H65UV  ]mÔ  # H65 ﬁ

Ô-Ô  H_5 ]
















H65UV 0H # ÀÔ H65 ﬁ&V 0H V0H H_5UV #&V'Ô-ÔN] H65UV

# # V0H 7H65<I ];VH I

H65 ]  I&V I # #
<





H65UVH I ﬁ'Ôﬁ# H65 ]  IH H_5UV I0H V&V0H H65UV0H
 
Ôﬁ I 7H65^Ô  IV]@I0H

H65 ]ﬃV I ]   ]
<













H65 ]mÔ # # ] 
<
V_5UV  V ﬁ
VÀÔ
Hosted by The Berkeley Electronic Press
